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Reason for the Panel Meeting: 

ReGen’s CS device was cleared by the FDA on December 18, 2008, after the Orthopedic 
Advisory Panel review on November 14, 2008 provided a consensus that the device was as safe 
and effective as predicate surgical meshes. We have not been informed about the issues you are 
being asked to consider and are providing you an extensive summary describing the clinical data 
that supported it’s clearance by FDA.  The following is the FDA cleared indication for use of the 
ReGen CS device:   

The ReGen Collagen Scaffold (CS) is intended for use in surgical procedures for the 
reinforcement and repair of soft tissue injuries of the medial meniscus.  In repairing and 
reinforcing medial meniscal defects, the patient must have an intact meniscal rim and 
anterior and posterior horns for attachment of the mesh.  In addition, the surgically 
prepared site for the CS must extend at least into the red/white zone of the meniscus to 
provide sufficient vascularization. 

The CS reinforces soft tissue and provides a resorbable scaffold that is replaced by the 
patient’s own soft tissue.  The CS is not a prosthetic device and is not intended to replace 
normal body structure. 

Clearance of surgical meshes through the 510(k) substantial equivalence (SE) process requires a 
demonstration that the new device has the same intended use, i.e., to reinforce soft tissue or bone 
where weakness exists, and similar composition and technology to previously cleared meshes; 
these requirements are clearly described in the law and regulations.  Substantial equivalence is 
typically demonstrated by a comparison of performance of the new mesh to other cleared 
meshes, which requires biocompatibility testing, bench testing, and sometimes animal studies.  
For some new indications, limited clinical data are required (e.g., less than 48 patients having 
short-term follow-up)1

                                                 
1 Based on publicly available information. 

 to support marketing clearance by showing the device functions as 
intended.   
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Section 1. Executive Summary 
 
The CS device is a collagen-based surgical mesh having an intended use identical to predicate 
surgical meshes, which is to reinforce soft tissue where weakness exists [21 CFR §878.3300].  
The CS device like other cleared resorbable surgical meshes reinforces by providing a resorbable 
scaffold that is replaced by the patient’s own tissue. Within the intended use of soft tissue 
reinforcement, the CS device has specific indications for use in the reinforcement and repair of 
soft tissue injuries of the meniscus. The CS device is sutured into place via a minimally invasive 
arthroscopic procedure to reinforce the native meniscal rim and anterior and posterior horns after 
a partial meniscectomy or debridement procedure is performed. The damaged meniscal tissue, 
contributing to mechanical problems or clinical symptoms, is removed as per standard partial 
meniscectomy procedure, and the CS device is sutured in place where it serves its reinforcement 
and scaffold function.  The device is only placed if there is sufficient intact native meniscal rim 
and anterior and posterior horns. 
 
FDA has cleared numerous specific indications for use of surgical meshes throughout the human 
body; within the general intended use of reinforcement of soft tissue or bone.  The indication for 
use of the CS following partial meniscectomy fulfills the same therapeutic effect or function (i.e., 
to reinforce soft tissue or bone) as the other surgical meshes that FDA has cleared.  Cleared 
surgical meshes include the following tissue and site-specific functions:     
 

• to seal or reduce air leaks in the lungs (K961440);  
• as urethral slings to treat urinary incontinence (K992159);  
• as bridging material to obtain the desired surgical result in the repair of hernias or other 

fascial defects (K024199);  
• as three dimensional plugs to fill anal and rectal fistulas (K050337);  
• to fill voids due to trauma or tissue removal in the face and head (K013625, K034039); 

and  
• for patients suffering from Peyronie’s disease (K062320).   

 
Specific to orthopedic applications these functions include mesh:  
 

• designed as resorbable tissue scaffolds for the repair of thinned or delaminated rotator 
cuff tendons (K031969);  

• that  provides a means for containing bone graft material in vertebral body defects of the 
spine (K014200); and  

• used for repair and reinforcement of Achilles, biceps, quadriceps and patella tendons 
(K042809).    

 
All of these surgical mesh devices received FDA market authorization based on their function.  
By adding additional indications for use, these devices expanded the surgical mesh category.  
None of these meshes had the same indications as the predicate devices, but each had the same 
intended uses as its predicate, and thus could be found substantially equivalent to the predicate.   
The intended use of each is the functional description of a surgical mesh, to reinforce soft tissue.  
Each surgical mesh was found SE (substantially equivalent)  based on bench testing, animal data 
and sometimes limited clinical data which demonstrated the devices were as safe and effective as 
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their predicates (See Attachment A for a discussion of the type of data provided for other 
cleared surgical meshes which introduced new indications for use).  Importantly what made each 
of these meshes SE to their predicates was that they fulfilled the same function, although differed 
in their respective indication statements.  Each use in a new anatomic site presented site-specific 
issues; whether it was the mechanical forces on the rotator cuff or the abdominal wall, the harsh 
environment of the GI fistulas, or the potential for generation of wear particulates for a polyester 
material used in the vertebral body of the spine.  These site specific differences did bear on 
whether surgical meshes could be found substantially equivalent to predicate devices. 
 
These resorbable surgical meshes are all used to reinforce residual soft tissue when the native 
tissue is thinned, delaminated or missing due to injury or surgical excision. Reinforcement 
depends on the presence of viable native tissue in the area in which the mesh is placed. Initially 
the mesh itself provides the reinforcement of the residual tissue, but the resorbable nature of 
these devices means that reinforcement provided solely by the device is transient.  Long-term 
reinforcement is accomplished by the mesh providing a scaffold to facilitate replacement of 
tissue, i.e., lost muscle wall, rotator cuff, dermal tissue, tendon, etc., with the patient’s own 
tissue.  Therefore, the concept of reinforcement and replacement of tissue is one and the same in 
most, if not all, of these resorbable surgical meshes.  The FDA cleared labeling of these devices 
specifies that the tissue replacing the mesh is “the patient’s own tissue.” 
 
Consistent with the 510(k) requirements of the Food, Drug and Cosmetic Act, the SE 
determination for the CS was based on the device having the same intended use and data and 
information showing the CS was at least as safe and effective as predicates, and an assessment 
that new types of safety and effectiveness questions were not were not raised compared to the 
other FDA cleared surgical meshes.  This assessment was made in the context of the data 
required by FDA for the assessment and clearance of other surgical meshes, e.g., through 
biocompatibility testing, bench testing, animal studies and rarely clinical data (see 
Attachment A).   
 
Consistent with the 510(k) requirements of the Federal, Food, Drug and Cosmetic Act, the SE 
determination for the CS was based on the device having the same intended use and similar 
technological characteristics as the predicate device(s).  Any differences in technological 
characteristics have been assessed and data provided to demonstrate that no new types of safety 
and effectiveness questions were raised compared to the other FDA cleared surgical meshes.  
This assessment was made in the context of the data required by FDA for the assessment and 
clearance of other surgical meshes, i.e., through biocompatibility testing, bench testing, animal 
study and in clinical studies, as needed (see Attachment A).   
 
The data presented in the FDA cleared 510(k) demonstrated that the CS device performs its 
intended use of providing soft tissue reinforcement and a scaffold for tissue growth. The 
adequacy of the mechanical characteristics of the CS device was demonstrated through clinical 
experience. The relook arthroscopies on 141 patients at 12 months performed in the combined 
group of chronic and acute patients receiving the CS device showed an average increase in tissue 
of  70% (the average increase of tissue for the chronic arm in the CS group was 97%, and the 
average increase for the acute arm was 43%). See Figure 1 below. 
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Figure 1.  Increase in Tissue 
 

 

*No relooks conducted on control; based on literature, no meaningful spontaneous regeneration of meniscal tissue 
occurs after partial meniscectomy 
 
Histological evaluation at 12 months from 135 biopsies taken during relook surgeries showed the 
development of meniscal-like tissue.  These results showing an increase in the amount of viable 
tissue growth in the meniscus support the effectiveness of the device in fulfilling its function as a 
surgical mesh.  In addition, patient follow-up through five years showed no late failures of the 
device (explants of the device occurred within 9 months of implantation in all six patients), 
providing further evidence of effectiveness based on the ability of the device to remain in place 
and to provide a durable scaffold for tissue remodeling and growth. 
 
In addition to demonstrating effectiveness of the CS as a surgical mesh to reinforce soft tissue 
and provide a scaffold for tissue growth, clinical outcome measures showed patients exhibited 
statistically significant improvements in measures of pain, knee function, self-assessment, and 
Tegner Activity Level as compared to baseline levels at the time of surgery.  See Figure 2 below. 
This evidence of clinical improvement complemented the effectiveness of the CS as a surgical 
mesh.  

Figure 2. Clinical Outcomes (Chronic + Acute Populations) 
 

Parameter Mean 
Score 
Pre-
Injury 
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Pre-
operative 
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Follow-up 

Change in 
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N=  

 
N  
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…  
N  

 
N=  

 
N  

<0.0001 
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…  
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N=  
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abnormal) 
N  

 
 
 
 

 
 
N  

<0.0001 

Tegner 
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N=  

 
N  

 
N  

0  
N  

<0.0001 

 Initial Surgery Relook Surgery P Value 
Population N Meniscus Remaining  N Total Tissue  Tissue Gain Change 
Chronic + 

Acute 
160 43 % 141 73 % 70 % <0.0001 

Chronic CS 85 37 % 76 73 % 97 % <0.0001 
Acute CS 75 51 % 65 73 % 43 % <0.0001 
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The safety and effectiveness of the CS device was also extensively evaluated through data 
collected from the FDA approved IDE study with up to seven years of patient follow-up.  This 
IDE study was designed more than 17 years ago to compare the results of use of the CS device to 
those with partial meniscectomy alone for the purposes of supporting a PMA for a Class III 
device.  In the intervening 13 years, FDA cleared a number of surgical meshes which had the 
same intended use and similar technological characteristics as the CS device and could serve as 
predicates for a clearance as a Class II surgical mesh.  The case history data from the CS patients 
in the IDE study provided valid scientific evidence, as defined in the regulation, that the device 
fulfilled the intended use of a surgical mesh to reinforce weakened soft tissue and was as safe 
and effective as predicates; however, the comparison of the CS device to partial meniscectomy 
was not relevant to a substantial equivalence determination, because it does not compare the CS 
device to a predicate surgical mesh.     
 
The adverse events and complications that occurred in the clinical study were not unexpected 
and were consistent with the types and rates associated with predicate surgical meshes used in 
other anatomic locations.  Please refer to Figure 3 below and Attachment B (list of well known 
risks for predicate surgical meshes) which compare the types and rates of complications 
occurring with use of the CS and predicate devices. The effect of failure of the CS device is for 
the patient to be left with a partial meniscectomy, the current standard of care procedure. In the 
November 14, 2008 panel meeting, Dr. Kadrmas stated, “Impact on the joint, I think from what 
I’ve seen in the data has been pretty minimal should they fail.  Oftentimes, we’ll repair a 
questionable meniscal tears just because it’s our only option.  So I think if this [CS device] fails, 
they just end up with the partial meniscectomy.”2

 

  The consequence of CS failure is similar to 
the consequences of failure of the predicate surgical meshes, in that the patients are left with a 
recurrence of the soft tissue defect.  In the rare cases (3.7%) where the device required 
explantation, this was accomplished in a minimally invasive arthroscopic procedure as opposed 
to other cleared surgical meshes, which require an open surgical procedure for removal. 

                                                 
2 November 14, 2008 Orthopedic Advisory Panel Meeting transcript p 215-216 



Orthopaedic And Rehabilitation Devices Panel Of The Medical Devices Advisory Committee 
510(k) K082079 – ReGen Collagen Scaffold (CS) 

 

Page 8 

Figure 3. Complications and Serious Adverse Events 
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Note:  SAEs for CS include any events resulting from the relook arthroscopy and biopsy 

required by the clinical trial protocol 
 
Survivorship analysis (reported in the JBJS publication) out to five years follow-up demonstrated 
that patients in the chronic arm of the IDE study receiving the CS device had approximately half 
as many unplanned reoperations for disability or persistent pain and/or mechanical meniscus 
symptoms on the involved knee as did the controls (9.5% for the CS patients and 22.7% for the 
control patients).  With a reoperation as the end point, the survival rate was 89% for the CS 
patients and 74% for the controls, which was a significant difference (p = 0.04).  There was no 
statistically significant difference in the survivorship analysis between acute CS and control 
patients.  This was not unexpected given the timeframe of follow-up of five years post 
implantation of the CS device in the  acute patient population that has not experienced 
degeneration from prior meniscus injury. 
 
Additional safety information included: results from the relook and biopsy evaluations at 12 
months post-placement with no observations of damage to the joint or adjacent articular surfaces 
attributed to the use of the device; results of an immunology study, showing no evidence of 
clinically significant antibody formation; and results from marketing experience outside of the 
United States.  
 
In conclusion, the evidence established that the CS functioned in the meniscus to reinforce soft 
tissue and provide a scaffold for replacement by the patient’s own tissue.  This use presents the 
same types of safety and effectiveness questions as compared to predicates, as demonstrated by 
bench testing, animal studies, and extensive clinical data, including a review of adverse events 
associated with the use of the device.  The CS successfully fulfills its intended use of tissue 
reinforcement as evidenced by significant new tissue filling the meniscal defect and statistically 
significant improvements in pain, function, self-assessment and activity level from pre-operative 
status.  The extensive data on the CS provided sufficient evidence to support a determination of 
substantial equivalence as a surgical mesh under 21 CFR § 878.3300. 
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Section 2. Description of Collagen Scaffold (CS) and Its Intended Use 
 
2.1 Description of the Device 
 

Physical Properties  
The ReGen Collagen Scaffold (CS) is a resorbable collagen-based surgical mesh.  It 
serves to reinforce damaged or weakened tissue and provide a structural matrix for tissue 
remodeling.  The CS is provided in a semi-lunar shape with a triangular cross section to 
be used in the meniscus.  In all cases, the surgeon trims the device to the size necessary to 
reinforce the damaged or weakened meniscal tissue.   

 
 
 
 
 
 
 
 
Figure 4. Photos of the CS device 

 
Material Composition 
The CS device is a resorbable collagen matrix comprised primarily of bovine type I 
collagen derived from Achilles tendon, and small quantities of glycosaminoglycans 
(chondroitin sulfate and sodium hyaluronate).  The bovine type I collagen is very similar 
in amino acid sequence to human type I collagen, and the degradation products of 
exogenous collagen follow the normal pathways of collagen metabolism.   
 
The bovine-derived collagen is prepared from Achilles tendons originating from the 
contiguous 48 United States.  While the animal is raised, veterinary inspections and 
vaccinations are administered to maintain the health of the herds per industry standards.  
ReGen requires that the supplier of the bovine tendon certify that the animals have 
received feeds available in the continental US and in accordance with 21 CFR 589 (i.e., 
feed that does not contain mammalian proteins).  Animals are slaughtered between the 
ages of   USDA Food Safety Inspection Service (FSIS) program 
personnel conduct pre-mortem inspections and post-mortem inspections of source 
animals in accordance with 9 CFR 309 and 9 CFR 310 respectively.  On arrival at 
ReGen’s facility, the tendons are subject to an inspection of the material and supplier 
Certificate of Analysis to assure that the specified requirements have been met. 
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2.2 Indication Statement 

FDA cleared the following indication for use statement, following previous panel input, 
in both chronic and acute patients.  This cleared indications for use statement is as 
follows: 

The ReGen Collagen Scaffold (CS) is intended for use in surgical procedures for 
the reinforcement and repair of soft tissue injuries of the medial meniscus.  In 
repairing and reinforcing medial meniscal defects, the patient must have an intact 
meniscal rim and anterior and posterior horns for attachment of the mesh.  In 
addition, the surgically prepared site for the CS must extend at least into the 
red/white zone of the meniscus to provide sufficient vascularization. 

The CS reinforces soft tissue and provides a resorbable scaffold that is replaced 
by the patient’s own soft tissue.  The CS is not a prosthetic device and is not 
intended to replace normal body structure. 

2.3 Method of Use 
 

A partial meniscectomy or debridement is routinely performed to remove damaged or 
torn meniscal tissue.  This tissue removal is required to alleviate the symptoms related to 
the damage.  With the availability of the CS device, the surgeon sutures the device to the 
remaining meniscal rim and horns for reinforcement.  The CS initially provides 
reinforcement of the remaining meniscus allowing the surgeon to preserve more of the 
native meniscal horns than during a partial meniscectomy alone.  Without the 
reinforcement provided by the CS device, the meniscal horns have to be shaped to reduce 
the possibility of additional meniscal tearing (see Figure 5 below).  As the CS device is 
resorbed and replaced by the patients own tissue the newly formed tissue that fills the 
meniscal defect serves to further reinforce the remaining meniscus rim and horns.  

 

   
 

Figure 5. 
Damaged or loose tissue is removed, leaving the 
intact meniscus rim for support.  The dotted line 
outlines additional tissue that would be removed 
if the CS were not going to be used to reinforce 
the defect.    
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The CS device is not designed to replace the meniscus or to provide the full mechanical 
strength of the meniscus.  The use of the device requires that the patient have an intact 
meniscal rim and anterior and posterior horns for attachment of the device.  It is the intact 
meniscal rim and horns, which bear the complete mechanical forces in a partial 
meniscectomy procedure, and that bear the major forces in patients who receive the CS 
device. 

 
2.4 Purpose of Surgical Meshes (Intended Use) and FDA’s Basis for Marketing 

Clearance 
 

Surgical mesh is a Class II device in the United States that is cleared for marketing by the 
presentation of data demonstrating that the device is substantially equivalent to other 
legally marketed surgical meshes in intended use and technological characteristics.  The 
intended use of surgical mesh is identified in the classification regulation (21 CFR § 
878.3300) which states that a surgical mesh is “intended to be implanted to reinforce soft 
tissue or bone where weakness exists.”  It is this functional intended use for 
reinforcement that surgical meshes have in common.  These devices are intended to be 
used in cases where there is tissue loss, because the native tissue is damaged, thinned, 
delaminated or missing.  In the case of resorbable surgical meshes, the device itself 
provides the initial reinforcement.  These devices function as resorbable tissue scaffolds 
and it is the tissue that grows into and ultimately replaces these scaffolds that carries out 
the longer-term reinforcement of the weakened soft tissue or bone by replacing the lost 
tissue and adding bulk to the remaining tissue. 
 
If a new device is determined to be substantially equivalent to a predicate device then the 
new device has been demonstrated to be at least as safe and effective as the existing 
device of the same type (in this case surgical mesh).  For surgical meshes this 
determination has been made based generally on bench testing, some animal testing and 
in rare cases limited clinical data.  The substantial equivalence of the CS as a surgical 
mesh was determined by the FDA in December 2008 after a November 14, 2008 
Orthopedic Advisory Panel meeting.  Previously, FDA determined that the CS could be 
eligible for 510(k) review as a surgical mesh because the CS was not a prosthetic device 
and functioned as numerous legally marketed class II surgical meshes that were cleared 
by the Agency.3

 
   

The data and information submitted by ReGen establishes that the CS surgical mesh is as 
safe and effective for use in the meniscus as other surgical meshes are for their various 
cleared specific anatomical uses, and thus raises no new safety and effectiveness 
questions relative to other cleared surgical meshes.  Use of Class II devices within the 
meniscus and in the articulation of the knee is not new, as demonstrated by numerous 
meniscus repair implants cleared for marketing by the FDA.  

 

                                                 
3 See November 3, 2006 letter from Dr. Donna-Bea Tillman in Volume 4 (Appendix B) of the Panel Documents for 
this March 23, 2010 Meeting 
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Numerous predicate surgical meshes have been cleared for marketing by FDA with site-
specific indications for use that fall under the functional intended use of soft tissue 
reinforcement. These FDA cleared indications include, but are not limited to, the 
following: 
 

-achilles tendon*;   -muscle flap reinforcement; 
-anal fistulas;    -patella tendon*; 
-biceps tendon*;   -pelvic floor reconstruction*; 
-bladder support;   -quadriceps tendon*; 
-body wall defects;   -rectal fistulas; 
-colon prolapse;   - rotator cuff*; 
-enterocutaneous fistulas;  -sacrocolposuspension; 
-facial defects;    -soft tissue repair; 
-gastroenterological repair;  -suture line reinforcement; 
-lung resections;   -thoracic wall repair; 
-treatment of Peyronie’s disease; -vertebral body of the spine*; 
-plastic & reconstructive procedures, including use in the face, head, neck;  
-pubourethral support/urethral slings for treating urinary incontinence. 

*Orthopedic Indications 
 

As is obvious from this list, FDA has determined substantial equivalence of meshes based 
on the intended use (to reinforce soft tissue or bone) and technological characteristics of 
the devices, not on their specific anatomical application.  Otherwise new anatomical 
applications could not be cleared.  All of these clearances expanded how meshes were 
used in each site: whether to seal or reduce air leaks in the lungs (K961440), provide a 
urethral sling to treat urinary incontinence (K992159), provide a bridging material to 
obtain the desired surgical result in the repair of hernias or other fascial defects 
(K024199), provide a resorbable tissue scaffold for the repair of thinned or delaminated 
rotator cuff tendons (K031969), provide a plug to fill anal and rectal fistulas (K050337), 
fill voids due to trauma or tissue removal in the face and head (K013625, K034039), or to 
provide a means for containing bone graft material in vertebral body defects in the spine 
(K014200).   All of these devices expanded the indications for use of surgical mesh 
without having predicates with the same indications for use statements.  Each new mesh 
was found SE based on bench testing, animal data and sometimes limited clinical data 
that addressed safety and effectiveness concerns (See Attachment A for a discussion of 
the type of data provided for other cleared surgical meshes which introduced new 
indications for use).   
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Section 3. Where the CS Fits in Meniscus Treatment Options 
 
3.1 Meniscal Injuries 
 

The menisci are semilunar fibrocartilaginous structures interposed in the tibiofemoral 
articulation.  The menisci act to distribute load during weight bearing to reduce the 
contact pressures experienced by the underlying articular cartilage.  They also act as 
shock absorbers and secondary stabilizers, and they provide joint lubrication and nutrition 
for articular cartilage.
 

1,8,9,16
 

Meniscus injuries are among the most common injuries seen and treated by orthopedic 
surgeons.1-4

 Historically, menisci were thought to be useless embryologic remnants 
which, when torn, were potent generators of arthritis.7-9

  Meniscus tears were thus treated 
with complete meniscectomy.  Total meniscectomy was considered a benign procedure, 
and there were almost no attempts to preserve normal meniscus tissue at the time of 
meniscectomy.10  However, the past half century has led to awareness of the multiple 
functions of the menisci, including load sharing, shock absorption, secondary 
stabilization, joint lubrication, and articular cartilage nutrition.1,3,4,8,9,11-13

  This 
understanding led to efforts to preserve as much of the meniscus as possible, with repair 
whenever possible and limited meniscus debridement (partial meniscectomy) if not.

 
14,15 

3.2 Treatment Options 
 

Treatment of meniscus tears is based on symptoms, stability, tear type, and location.  Not 
all tears are symptomatic; the prevalence of asymptomatic tears has been reported 
between 5% and 36%.4

 

  Nonetheless, treatment of meniscus injuries is a continuum of 
care starting with nonoperative therapy, and then meniscus repair, partial meniscectomy, 
reinforcement and regeneration of lost tissue, and finally meniscus allograft.  If all of 
these treatment options fail, then unicompartmental or total knee arthroplasty become the 
salvage procedures. 

Degenerative tears and stable tears may initially be treated with physical therapy, and 
they may not ever require surgery.2,6  Unstable, symptomatic tears require treatment that 
is based on location and tear patterns.  Authors have stated that tears in the peripheral 3 
mm are vascular (also referred to as the red-red zone), tears 5 mm from the 
meniscosynovial junction are avascular (white-white zone), and tears 3 to 5 mm have 
variable vascularity (red-white zone).16,20,34

   Tears located in the red-red zone may be 
amenable to suture repair if they are vertical tears.  Tears located in the white-white zone 
lack vascularity and are best treated with partial meniscectomy.  Horizontal, complex, 
radial, and oblique tears are not thought amenable to repair and are best treated with 
partial meniscectomy to remove all pathologic and unstable meniscus tissue.  Tears in the 
red-white zone are somewhat controversial, but current thinking is that repair attempts 
should be considered to preserve as much meniscus tissue as possible.

 
2,6,13,15 
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3.2.1 Partial Meniscectomy 
 
Partial meniscectomy involves resection of unstable torn meniscus tissue back to the level 
of stable tissue.  Surgeons are cautioned to remove no more tissue than absolutely 
necessary.  In the short term, such partial meniscectomy reliably alleviates symptoms, 
results in high patient satisfaction, and allows a return to activity.  Nonetheless, there is 
documented evidence that supports the concern that any amount of meniscectomy, 
however minimal, is not wholly innocuous.
 

21-25 

Fairbank initially demonstrated that total meniscectomy resulted in the late development 
of degenerative radiographic changes.26  Subsequent studies confirmed and correlated 
these radiographic changes with poor patient outcomes.21-25

  Since then, evidence has 
mounted and been documented that confirms that any amount of meniscectomy will, in 
the long term, lead to degenerative changes in the knee over time.  These findings have 
been supported by biomechanical studies that show increased contact pressures with 
increased amount of meniscectomy and thus decreased amounts of remaining meniscus 
tissue.18,27-29

   These studies also indicated that a segmental tear through the meniscus rim 
results in a biomechanical state similar to total meniscectomy.  The clear evidence is that 
increased contact pressures will overload the articular cartilage and lead to the 
development of premature osteoarthritis.4  

 

These data confirm that knee degenerative 
arthritis, no matter how early in its course, is a progressive disease.  Such progression 
might be slowed only by preserving a greater amount of meniscus or providing a means 
whereby the body can grow new tissue that replaces the lost meniscus tissue and 
reinforces the remaining native meniscus. 

3.2.2 Meniscus Repair 
 
Preservation of meniscus tissue is the obvious goal; however, not all meniscus tears can 
be repaired.14,15,31-33  Several characteristics of the meniscus tear and a variety of patient 
considerations must be factored to determine repair suitability and healing potential of a 
meniscus tear.14,15,31-33  As noted above, much of the meniscus is relatively avascular, 
with only the peripheral portions receiving a blood supply.   The concept of meniscus 
vascularity is critical to understanding meniscus repair because, on the basis of the 
vascular pattern and blood supply, tears in the vascular periphery of the meniscus have 
the ability to heal, whereas more central tears in the avascular zones do not exhibit the 
same healing potential.  Nonetheless, because of the importance of the meniscus, tears in 
the red-white zone should be routinely considered for repair, especially in young and 
athletically active patients.
 

14,15,31-33 

Meniscus repair obviously is not a completely benign procedure.14  Rather, there are 
many reported complications, but the true rate of adverse events (AE) may be 
significantly higher than stated in the literature.35-43  Retrospective study data show that 
the rate of serious adverse events (SAEs) with meniscus repair is higher than that for 
meniscectomy alone due to the more extensive and technically demanding surgical 
technique necessary for meniscus repairs (though complication rates for both may be 
understated).35-43  Literature review found the incidence of complications associated with 
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partial medial meniscectomy to be 12.5% and for partial lateral meniscectomy 8.5%; 
however, for meniscus repair, an overall complication rate of 18% (19% for medial 
repairs and 13% for lateral repairs) has been noted.
 

35,46  

Regarding the failure rate following meniscus repair surgery, at a
nees underwent meniscus suture repair 

by different orthopaedic surgeons between 06 January 1992 and 30 March 2005.  
had suture repair of both lateral and medial menisci;  had only 

medial meniscus suture; and  had only lateral meniscus suture.  Repeat meniscus 
surgery was documented in  knees .  Of the  patients who underwent repeat 
meniscus surgery: 
  

had surgery within one year of suture repair; 
had surgery between one year and two years following suture repair; 

and 
had surgery greater than 2 years following suture repair.44,45 

These  cases represent a reintervention rate of  for meniscus repair, and is useful in 
comparing reintervention rates with other treatment options.  (See Section 7.4 which 
reports the reintervention rate for the CS device at  and compared to  for the 
predicate Restore device and 3.4% to 15.7% for hernia mesh). 
 
3.2.3 Use of Surgical Mesh in the Meniscus – the ReGen CS 
 
The CS is not intended to be used in patients who have meniscus injuries that can be 
treated by traditional meniscus repair.  It is intended to be used in patients who have 
permanent meniscus loss following injury or previous meniscus surgery and are 
symptomatic.  The patient must have an intact meniscus rim and anterior and posterior 
horns.  Following the arthroscopic partial medial meniscectomy or debridement that is 
carried out to remove damaged or torn meniscal tissue, the surgeon arthroscopically 
sutures the CS device to the remaining meniscal rim and horns in a manner similar to 
standard meniscus repair.   
 
The CS initially provides reinforcement of the remaining meniscus allowing the surgeon 
to preserve more of the native meniscal horns than if performing a partial meniscectomy 
alone.  Without the reinforcement provided by the CS device, the meniscal horns have to 
be shaped to reduce the possibility of getting caught in the joint and causing additional 
meniscal tearing (see Figure 5).  As the CS device is resorbed and replaced by the 
patient’s own tissue, it is the newly formed tissue that fills the meniscal defect and 
reinforces the remaining meniscus rim and horns.  
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Section 4. CS Device Met Regulatory Criteria for SE 
 
4.1 Regulatory History of Surgical Meshes 
 

Initially soft tissue surgical mesh was constructed of non-absorbable polymeric materials.  
These meshes were intended to be permanent implants and add significant strength to 
tissue that was weakened by thinning, delamination, or loss due to injury or surgery.  
These surgical meshes were intended to provide a lattice into which the patient’s own 
tissue would grow and keep the mesh in place.   Clinically these materials were effective; 
however, they presented certain limitations, one of which was excessive stiffness either 
initially or after they were encapsulated by tissue.  This stiffness resulted in surgical 
complications such as adhesions, erosion, restricted mobility and recurrence of the 
defects.  Permanent synthetic implants also potentially act as a nidus for infection.   
 
Resorbable materials were introduced to address these limitations.   These materials did 
not have the inherent strength of the non-absorbable materials and they were “…not 
intended to replace normal body structure or provide the full mechanical strength to 
repair…” the defect, as described in the Indications for Use for the DePuy Restore 
Orthobiologic Soft Tissue Implant (K031969).  This resorbable mesh device was instead 
intended to “…reinforce(s) soft tissue and provides a resorbable scaffold that is replaced 
by the patient’s own soft tissue.”4

 

  The new tissue served to reinforce the weakened tissue 
through tissue remodeling and replacement of the original tissue that was lost due to 
injury or surgery. 

The clearance of resorbable meshes represented a clear shift from a non-absorbable 
permanent device whose inherent properties provided permanent reinforcement, to 
meshes which provided temporary reinforcement until tissue ingrowth and remodeling 
occurred.  The resorbable meshes were tissue scaffolds that had lower initial strengths but 
were designed to be replaced by the patient’s own tissue during and after a period of 
restricted activity.  It was the new tissue ultimately replacing the mesh that functioned to 
carry out the intended reinforcement of the weakened tissue by replacing the native tissue 
lost due to thinning, delamination or surgical removal. 
 
As discussed above, FDA has cleared many new indications for use of surgical meshes 
functioning to repair or reinforce soft tissue in various ways.  Some of the many ways to 
repair or reinforce soft tissue or bone in widely variable clinical applications are shown in 
Attachment A.  These include uses:  
 

                                                 
4 The FDA cleared indication for use: “[F]or use in general surgical procedures for reinforcement of soft tissue 
where weakness exists.  In addition, the implant is intended for use in the specific application of reinforcement of 
the soft tissues, which are repaired by suture or suture anchors, during rotator cuff repair surgery.  The Restore 
Implant is not intended to replace normal body structure or provide the full mechanical strength to repair the rotator 
cuff.  Sutures to repair the tear and sutures or bone anchors to reattach the tissue to the bone provide mechanical 
strength for the rotator cuff repair.  The Restore Implant reinforces soft tissue and provides a resorbable scaffold that 
is replaced by the patient's own soft tissue.” 
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• To maintain the relative position of bone graft material (such as autograft or 
allograft) within a vertebral body defect (e.g., tumor) that does not impact the 
stability of the vertebral body and does not include the vertebral endplates 
(K014200); 

• To reinforce soft tissues repaired by sutures or suture anchors, during tendon 
repair surgery including reinforcement of rotator cuff, patella, Achilles, biceps, 
quadriceps or other tendons (K042809); 

• As a sling to support the urethra to treat urinary incontinence (K980483); 
• For implantation to reinforce soft tissue where a rolled configuration is required, 

for repair of anal, rectal, and enterocutaneous fistulas (K050337); 
• For use (as a mesh bag) where temporary wound or solid organ support is 

required (kidney, liver, spleen) (K051701); 
• As a device intended to act as a resorbable scaffold that initially has sufficient 

strength to assist with soft tissue repair, but then resorbs and is replaced by the 
patient’s own tissue (K001738)5

• For temporary wound support wherever it is required (K024199); and 
; 

• For the repair of hernias and other abdominal fascial deficiencies that require the 
addition of a reinforcing or bridging material to obtain the desired surgical result 
(K033337). 

 
These examples further demonstrate that FDA has cleared surgical meshes for use in 
various anatomic locations and tissue types throughout the human body, representing 
multiple new indications.  The new indication for use of the CS in the meniscus 
represents the same functional intended use (i.e., reinforcement of soft tissue) as the other 
indications for surgical meshes that FDA has cleared, involving different anatomic 
locations and tissues.  Each anatomic location presents its own unique design 
requirements.  For example, hernia meshes require flexibility, strength and different 
shape configurations to avoid irritation or erosion of the surrounding tissues with 
sufficient strength to prevent recurrence of the defect; fistula plugs are three-dimensional 
tapered cylinders designed to fill a defect, not migrate, and withstand the chemical 
environment of the gastrointestinal tract; lung patches serve as seals to prevent air 
leakage and not damage the delicate lung tissue; and surgical mesh used in the spine must 
withstand cyclic compressive forces to maintain the position of bone graft material and 
resist generating potentially damaging wear particulates.   
 
The notion that the CS device, for use in the meniscus, functions differently from other 
meshes because it fills a void is incorrect.  Most, if not all of the absorbable meshes, 
function to replace thinned, delaminated or missing tissue and increase the volume of the 
native anatomic structure, thus reinforcing it. Meshes used in these locations also fill 
voids or bridge gaps where the tissues cannot be fully approximated.  Surgical meshes fill 
voids in anal and rectal fistulas, or in defects in the head, face and neck that are left by 
surgical procedures to remove damaged or injured tissue. 

                                                 
5The FDA cleared indications are:  “[F]or use in general surgical procedures for reinforcement of soft tissue where 
weakness exists. In addition, the implant is intended for use in the specific application of reinforcement of the soft 
tissues which repaired by suture or suture anchors limited to the supraspinatus during rotator cuff repair surgery. 
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Early in the review of the CS 510(k), FDA raised a concern that the use of the CS in the 
meniscus could not withstand the “weight bearing” forces of the joint and could damage 
the articulating surfaces.  The CS was designed for placement in the knee joint, and has 
been shown to adequately withstand the forces associated with placement in this 
anatomical site, just as the many predicate meshes were demonstrated to be suitable for 
use in their respective anatomic locations.  For example, use of mesh in the rotator cuff of 
the shoulder or in hernia repair must address the considerable forces on rotator cuff 
tendons or the muscles of the body wall.  A discussion of the primary forces on the 
rotator cuff, as compared to forces seen by the CS device in the meniscus, is presented 
later in this document.  Use of mesh in hernia repair, pelvic prolapse repair, and urethral 
slings must address the potential wear or erosion of adjacent anatomic structure, in much 
the same way that the CS must address damage to the adjacent articular surfaces.  
Ultimately, the clinical data collected on the CS device demonstrate that the device 
presents no greater risk than the use of FDA cleared meshes in other anatomic sites.  

 
4.2 Data Relied Upon by FDA to Clear Predicate Surgical Meshes 
 

Clearance of surgical meshes through the 510(k) process has historically, and 
appropriately, been dependent on a demonstration that the new device has the same 
intended use (i.e., to reinforce soft tissue or bone where weakness exists) and similar 
technology or performance to previously cleared meshes.  These requirements are clearly 
described in the Federal Food, Drug, and Cosmetic Act (the Act) and regulations.  
Substantial equivalence is typically demonstrated by a comparison of performance of the 
new mesh to other cleared meshes through biocompatibility testing, bench testing, and 
sometimes animal studies.  For some new indications, limited clinical data were required 
(e.g., less than 48 patients and short-term follow-up) to support the clearance.  Please 
refer to Attachment A for the types of data that FDA has relied upon to clear several 
surgical meshes with new indications.  

 
Meshes indicated for use for the first time in a new anatomic site or tissue, or with 
different technological characteristics were found substantially equivalent based on their 
functional intended use, which is to reinforce weakened tissue.  Had specific indications 
been relied upon for the substantial equivalence analysis for meshes, it would be 
impossible to compare use in hernia repair, to use in repairing an anal/rectal fistula, to use 
in treating urinary incontinence, or to use in maintaining the position of bone graft 
material within defects of the vertebral body.  The effectiveness of a mesh is determined 
by its ability to reinforce tissue for its respective indication.  Were it otherwise, meshes 
with indications in various anatomic locations could not be found substantially equivalent 
to standard meshes. 
 
Although it is well known that use of surgical mesh involves risks associated with the 
device itself and its surgical placement (See Attachment B listing these well known risks 
for predicate surgical meshes and those seen with the CS device), in no case of which 
ReGen is aware, did the FDA require large, well-controlled, long-term studies that 
compared outcomes of use of a mesh to surgery without the use of a mesh.  FDA did not 
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require such studies to demonstrate that the use of a mesh did not add any additional risks 
compared to surgery without the device, nor was it required that the device demonstrate 
statistically superior clinical outcomes compared to surgery without the mesh.  When 
clinical data were provided on predicates, what was demonstrated was the ability of the 
device to function as a surgical mesh in reinforcing the weakened or missing native 
tissue. 
 
In many cases, consistent with law and regulation, FDA relied primarily on laboratory 
performance data showing that a mesh can fulfill its intended use of reinforcing soft 
tissue where weakness exists, and for resorbable meshes, can provide a scaffold into 
which native tissue replaces the mesh.  As stated previously, this performance data 
typically consisted of biocompatibility testing, bench testing, occasionally animal studies, 
and in rare cases limited clinical data.    
 
In the cleared 510(k), ReGen presented case histories from an FDA approved IDE study 
on 162 patients with a mean follow-up of approximately 5 years.  These case histories 
constituted “valid scientific evidence”, as defined by FDA regulations (see 21 CFR § 
860.7(c)(2)), demonstrating the effectiveness of the CS device as a surgical mesh in the 
meniscus.  The data clearly demonstrate increased tissue volume in the meniscus based 
on second look arthroscopies at one year.  Study data from the IDE were used to support 
substantial equivalence of the CS as a surgical mesh and to show its safety and 
effectiveness relative to device predicates, not to support clinical outcome claims of 
superiority to partial meniscectomy, which was the basis for the design of the study back 
in 1992.  The outcomes for the CS patients in the study constitute valid scientific 
evidence that the device carries out the intended use of a surgical mesh, i.e., the CS 
reinforces the damaged meniscus and provides a scaffold for new tissue growth.  In 
addition to a significant increase in tissue within the meniscal defect, the data also 
demonstrate that the CS patients have statistically significant improvements from their 
pre-surgery status in all of the primary outcomes, and that the device is as safe as other 
cleared meshes based on types and incidence of complications. 
 
A comparison of the CS to partial meniscectomy is not relevant to the device being able 
to fulfill its intended function as a surgical mesh on both regulatory and scientific bases.  
First, and most critically, the clearance of a surgical mesh requires a comparison to 
another cleared surgical mesh and not a comparison to a surgical procedure that does not 
involve a mesh.  FDA’s Office of Chief Counsel (OCC) has, “advised that review of a 
510(k) involves a comparison of a device to a predicate rather than to a standard of care 
and that there is no legal foundation for requiring a company to demonstrate clinical 
benefit in a 510(k).”6

                                                 
6 FDA September 2009 Preliminary Report: Review  of the ReGen Menaflex: Departures from process, procedures, 
and practices leave the basis for a review decision in question 

  Such a comparison does not bear on the substantial equivalence of 
the new mesh to legally marketed predicate meshes, and is irrelevant to the safety and 
effectiveness of the CS device for its intended use, which is to reinforce the weakened 
soft tissue of the meniscus.  Second, partial meniscectomy merely removes the damaged 
tissue and does not serve to reinforce the weakened tissue; therefore, the function 
associated with any surgical mesh is missing with partial meniscectomy.   
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4.3 Substantial Equivalence: The Comparison of the CS to Other Meshes 
 

4.3.1 Materials 
 
The CS is composed primarily of bovine collagen, similar to the porcine-derived collagen 
of the DePuy Restore® Implant, the cross-linked collagen of the Kensey Nash 
BioBlanket™, and the porcine-derived collagen of the Cook Biotech SIS Fistula Plug and 
reconstructive surgery matrices.  Like the Cook Biotech products, the CS also contains 
small amounts of glycosaminoglycans (chondroitin sulfate and sodium hyaluronate) 
which are naturally occurring in the human body.  Like all of the predicate resorbable 
devices, the CS is a biocompatible, sterile matrix that resorbs and is replaced by the 
patient’s own tissue over time. 
 
The CS product is manufactured and processed similarly to other cleared collagen-based 
surgical meshes, including procedures for minimizing exposure to transmissible diseases, 
such as bovine spongiform encephalopathy (BSE), and is supplied terminally sterilized. 
 
4.3.2 Technology 
 
Like the DePuy Restore product, the CS is a porous collagen matrix with a three 
dimensional micro-architecture that is available in configurations that are suitable for 
reinforcing or repairing the defect site.  Both products are provided sterile, packaged in 
moisture resistant foil packaging and re-hydrated prior to use.  Both can be trimmed to 
size for the target area, and both are affixed to viable native tissue via sutures.  Like the 
Kensey Nash BioBlanket, the CS is a porous cross-linked collagen material that is 
trimmed to the size needed and sutured into place. 
 
Like the Cook Biotech SIS Fistula Plug, the CS is comprised of animal-derived collagen.  
The SIS Fistula Plug is supplied in a three dimensional configuration for the specific 
application of filling a soft tissue defect (fistula), similar to the three dimensional semi-
lunar configuration in which the CS is available for meniscus use.  Both products are 
rehydrated, trimmed as necessary to fill the defect, sutured into place, and remodeled by 
host tissue over time.  Both the Cook product and the CS are manufactured in a pre-
shaped configuration to fit the needs of the operating surgeon.  A number of other 
surgical meshes are provided with three-dimensional configurations, including the SIS 
Facial Implant and the PerFix Plug for hernia repair (See Figures 6a and 6b– below). 
 



Orthopaedic And Rehabilitation Devices Panel Of The Medical Devices Advisory Committee 
510(k) K082079 – ReGen Collagen Scaffold (CS) 

 

Page 23 

         
Figure 6a.  Anal Fistula Plug        Figure 6b.  Perfix Hernia Plug  
 
The CS for use in the meniscus and the DePuy, TEI Bioscience, and Artimplant devices 
for use in the repair of rotator cuff injuries are used in the same way to address the issues 
of surgical repair and tissue remodeling.  All of these devices are used in articulating 
joints.  In all cases the damaged tissue is thinned, delaminated or completely torn 
resulting in a gap and the frayed or damaged tissue is debrided or removed to prevent 
further damage to the remaining tissue.  In all of these applications, the mesh is sutured to 
the remaining healthy and viable native tissue (i.e., the mesh reinforces the native tissue).  
In the case of the rotator cuff, the standard surgical repair of the tear is undertaken, which 
involves suturing to secure the attachment of the tendon.  In the case of the meniscus, the 
standard surgical technique is also undertaken for treatment of an irreparable meniscus 
tear, which is a partial meniscectomy.  The final step in both treatments is to trim the 
surgical mesh to fit the defect and suture it in place to allow integration and replacement 
by host tissue with the goal of adding tissue volume to reinforce the damaged native 
tissue.  Please refer to Attachment C for detailed diagrams showing this comparison and 
the Restore manufacturer’s publicly available surgical technique for the shoulder. 
 
4.3.3 Intended Use 
 
The CS has the same intended use as all of the other FDA cleared surgical meshes which 
is to reinforce soft tissue or bone where weakness exists.  Cleared surgical meshes 
perform this function in a number of ways.  Some, like the Surgisis Mesh (K974540, 
K980431, K992159, K034039), the TissueMend device  (K031188 and K051766) and the 
Restore implant (K031969, K001738 and K982330) reinforce the host tissue by being 
buttressed to the surface of tissue that is approximated, although in many instances total 
tissue approximation is not possible.  Some reinforce by bridging a gap or filling a void 
like the IMMIX device (K024199 and K032673),  the SIS Fistula Plug (K050337), the 
SIS Plastic Surgery Matrix (K034039) and the SIS Facial Implant (K050246).  In filling a 
soft tissue defect, devices such as SIS Plastic Surgery Matrix or SIS Facial Implant 
provide minimal, if any, true biomechanical reinforcement other than to increase the 
tissue volume. 
Like the intended use of the DePuy Restore® Orthobiologic Soft Tissue Implant, the TEI 
Bioscience TissueMend, the Artimplant Sportmesh, and the Kensey Nash BioBlanket™, 
the CS is for use in surgical procedures for reinforcement of soft tissue where weakness 
exists, and is not intended to replace normal body structure.  All of these products are 
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intended to provide a resorbable, or degradable, scaffold that is replaced by the patient’s 
own tissue or is incorporated in the patient’s own tissue.  These predicate devices differ 
from the CS in that they have an indication for use during rotator cuff surgery, as 
compared to the CS which has an indication for use during meniscus surgery.  T

 

he 
Kensey Nash product also has indications of specific use for defects of the thoracic wall, 
muscle flap reinforcement, rectal and vaginal prolapse, reconstruction of the pelvic floor, 
and for suture line reinforcement. 

The CS device functions to reinforce soft tissue defects by both buttressing the remaining 
meniscus rim and horns, by bridging the gap between the meniscal rim and anterior and 
posterior horns, and by filling the void left by the damaged meniscus tissue removed 
during partial meniscectomy.  All of this ultimately results in the CS providing a scaffold 
that is replaced by the patient’s own tissue which serves to provide the long term 
reinforcement and repair of the meniscal defect.   

 
Like the predicate resorbable surgical meshes, the CS is not intended to replace a normal 
body structure or provide the full mechanical strength to repair the meniscus.  The CS is 
sutured to the remaining intact native meniscus, thus reinforcing the native tissue.   The 
intact native meniscus rim and horns bear the full mechanical load of the joint in patients 
having partial meniscectomy.  With the use of the CS, the meniscus rim and horns 
provide this same biomechanical function and are reinforced by the addition of the CS 
device and the tissue that is deposited over time.   
 
Importantly, there are Class II devices cleared through the 510(k) process that are 
implanted in meniscus repair procedures (e.g., the Bionx Implants Meniscus Arrow™, 
the  BioDuct Meniscal Fixation Device, meniscus darts and arrows and all-inside 
meniscus repair devices).  Like the CS, these meniscus repair devices are comprised of 
absorbable materials and are placed within the intra-articular space of the knee.  FDA 
found these devices substantially equivalent to devices regulated in Class II under 21 
CFR 888.3030, single/multiple component metallic bone fixation appliances and 
accessories.  In other words, these meniscus repair devices were found substantially 
equivalent to metal bone plates and screws, which are more significantly different than 
the CS is from its surgical mesh predicates.  The clearance of these meniscus repair 
devices thus represents an important regulatory precedent that supports Class II 
regulation of the CS as a surgical mesh for use in the meniscus.  Specifically, these 
meniscus repair devices and the CS device are regulated as Class II devices and share a 
number of common characteristics, including but not limited to: being constructed from 
bioabsorbable materials, functioning to allow the repair or reinforcement of the damaged 
meniscus as an alternative to partial meniscectomy, and functioning in the intraarticular 
space of the knee under similar loading conditions. 
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Section 5. Pre-Clinical Testing 
5.1 Biomechanical Requirements of Surgical Mesh in the Meniscus 
 

5.1.1 Introduction 
 

The ability of a resorbable mesh to function adequately to reinforce soft tissue and 
provide a scaffold for new tissue growth is dependent on its ability to remain adequately 
affixed to the host tissue and resist the forces exerted on it.  Below, we discuss the 
magnitude and type of forces to which the meniscus is subjected, the importance of the 
suture retention strength in assessing the ability of the mesh to withstand the forces, and 
the importance of the presence of an intact meniscal rim.  In addition, this section 
includes information on how forces on a surgical mesh within the meniscus are no greater 
than those on a surgical mesh used in the shoulder, another articulating joint. 
 
5.1.2 Mechanical Design Requirements of Absorbable Mesh Devices 
 
All biomaterials, but especially naturally occurring biomaterials such as collagen and 
extracellular matrix, are subject to host remodeling that begins immediately following 
surgical implantation.  
 
Tissue-derived surgical mesh materials such as the CS device require mechanical 
properties sufficient to secure the device in situ to withstand the local environmental 
conditions, mechanical stressors, and cells that perform remodeling functions.  The 
mechanical properties of the device at the time of placement need to be sufficient for the 
device to remain in place where it is sutured to the native meniscal rim. As soon as the 
device is sutured into place, integration of the device into the surrounding native tissue 
begins, and over time it is the integrated and remodeled tissue which functions to 
reinforce the native meniscus rim.  The mechanical properties of the device/host tissue 
construct at any given point in time are comprised of the remodeled host tissue that has 
been deposited.  There is no reason for the device to possess mechanical properties 
identical to the native structure because it inevitably will change during the remodeling 
process, typically strengthening over time in parallel with the patient returning to pre-
surgery activity levels.   
 
During the remodeling process, the host simultaneously degrades the device while 
depositing new extracellular matrix along with variable numbers and types of cells.  This 
new tissue remodels in response to local tissue stressors. The new host tissue organizes 
its collagen fibers, aligns these fibers, and deposits the type of extracellular matrix (e.g., 
fibrocartilage) that is appropriate for the site.  There is a constantly changing composite 
material at the site of remodeling surgical mesh, and this composite material will possess 
mechanical properties that are a function of the loads being applied.  This “dynamic 
reciprocity” between infiltrating cells and the surrounding matrix has been long 



Orthopaedic And Rehabilitation Devices Panel Of The Medical Devices Advisory Committee 
510(k) K082079 – ReGen Collagen Scaffold (CS) 

 

Page 26 

understood,7

 

 and is a desirable phenomenon that occurs with virtually all surgical 
meshes.  

In order to adequately assess the ability of a resorbable material to function in a given 
biomechanical environment, it is necessary to assess the use of the device in an in vivo 
model that can account for the remodeling process.  The ability of the CS to function 
adequately to withstand the mechanical stresses of the knee joint was assessed through 
animal testing, a clinical feasibility study with a mean follow-up of 5.8 years, including 
relook arthroscopies at approximately 1 year and 5 years, and case studies on 162 patients 
from a multicenter clinical trial with a mean follow-up of 4.9 years. 
 
5.1.3 CS Provides Reinforcement of the Meniscus 
 
One of the primary technological characteristics of surgical mesh is that it reinforces 
weakened soft tissue.  Like the predicate absorbable meshes, the CS first acts to reinforce 
soft tissue and then it serves as a scaffold for tissue growth and remodeling which leads 
to additional reinforcement.  Eventually, the resultant new tissue takes over the function 
of reinforcement.  To understand how the CS reinforces weakened soft tissue in the 
meniscus, it is important to first understand how the meniscus functions and the primary 
forces to which it is subjected.  The forces in the meniscus can then be compared to 
forces seen in other anatomical locations such as the shoulder, in which predicate surgical 
meshes are cleared.  Accordingly, testing was conducted to demonstrate that the CS mesh 
provides quantifiable reinforcement. 
 
5.1.4 Tensile Stress is Key Force in the Meniscus 
 
The meniscus is a semi-lunar shaped structure with firm attachments to the tibial plateau 
at its anterior and posterior horns. It is subjected to compressive, tensile and sheer 
stresses (Figure 7).  

 

 
                                                 

7 Bissell MJ, Aggeler J. Dynamic reciprocity: how do extracellular matrix and hormones direct gene expression? 
Prog Clin Biol Res. 1987;249:251-262. 
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Figure 7.  Forces in the Meniscus 

 
Articular joints have very low frictional coefficients, therefore shear stress (stress parallel 
to or between the articulating contact surfaces) is relatively negligible.8 As the round 
femoral condyles and flat tibial surfaces are forced together, the meniscus is compressed 
and the resulting load is transmitted through it.  Pressure on the superior surface of the 
meniscus has both vertical and horizontal components, due to its wedge-shaped cross 
section, and only forces of small magnitude are observed.  The horizontal component of 
pressure on the meniscus acts outward from the center in a radial direction, and for the 
meniscus to remain in equilibrium, the radial component must be resisted.  
Circumferential or hoop tension in the meniscus arises as the radial force is resisted, 
creating a state of equilibrium in which the radial force is balanced against the hoop 
tension.9  Although the meniscus of the knee functions under compression, it is well 
known that the circumferential hoop tensile stress that develops under load dominates 
function and failure of the meniscus,10,11,12

 

 and tensile stress is therefore the dominating 
force. Therefore it is of utmost importance that the entire meniscal rim is intact to 
withstand the forces.   

Krause and colleagues conducted cadaveric studies13 which measured circumferential 
displacement of the meniscus under load,14 and they calculated the average tensile stress 
on the meniscus to be approximately 350 kPa.  Becker, et al. also conducted cadaveric 
studies to document distraction forces on repaired bucket-handle lesions in the medial 
meniscus,9 similar to forces seen in the meniscus by placing the CS device; in both cases 
suturing occurs in the body of the meniscus and is significantly protected by the intact 
meniscus rim and horns. Mean forces ranging from 1.64 to 4.72 N were reported, and 
there was no clinically meaningful effect of weight bearing, in agreement with findings 
reported by Ganley.9,15  These failure forces for suture repair of the meniscus are 
considerably lower than the suture retention strength of  or the peak load to failure of 

measured for the CS device.   

                                                 
8 McBridge ID, Reid JG. Biomechanical considerations of the menisci of the knee.  Can. J. Spt. Sci. 1988;13(4): 
175-187 
9 Setton LA, Guilak F. Hsu EW, Vail TP. Biomechanical factors in tissue engineered meniscal repair.  Clinical 
Orthopaedics and Related Research.  1999;367S:S272 
10 Fithian DC, Kelly MA, Mow VC. Material properties and structure-function relationships in the menisci.       
Clinical Orthopaedics and Related Research. 1990;252:19-31 
11 Meakin JR, Shrive NG, Frank CB, Hart DA. Finite element analysis of the meniscus: the influence of geometry 
and material properties on the behaviour. Knee. 2003;10:33-41. 
12 Becker R, Brettschneider O, Grobel KH, et al. Distraction forces on repaired bucket-handle lesions in the medial 
meniscus. American Journal of Sports Medicine. 2006;34(12):1941-7. 
13 Krause WR, Pope MH, Johnson RJ, Wilder DG. Mechanical changes in the knee after meniscectomy.  Journal of 
Bone and Joint Surgery.  1976;58(A)599-604 
14 The chosen load was representative of an average weight male standing, which is a reasonable model in the 
context of use of the CS given the restrictions on movement and weight bearing defined by the post-operative 
rehabilitation protocol. 
15 Ganley T, Arnold C, McKernan D, et al. The impact of loading on deformation about posteromedial meniscal 
tears. Orthopedics. 2000;23:597-601. 
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The importance of the meniscal rim in resisting weight bearing forces across the knee 
joint was demonstrated by Lee, et al. in a human cadaver model.16

 

  They showed that the 
peripheral region of the meniscus plays a greater role in increasing contact area and 
decreasing mean contact stresses compared with the central region of the meniscus, 
where the CS device is implanted.  Furthermore, radial tears extending to the meniscal 
rim resulted in loss of hoop tension and were shown to be equivalent to total 
meniscectomy in load-bearing terms; therefore, an intact meniscus rim is essential for the 
use of the CS device.   

These findings, in conjunction with the low failure rates reported for both meniscus repair 
surgery and clinical use of the CS device, address FDA’s concerns regarding use of the 
CS to reinforce the intact native meniscal rim, and demonstrate the adequacy of the 
biomechanical properties of the CS device. 
 
5.1.5 Tensile Forces in the Shoulder: Same or Greater than in the Meniscus 
 
Numerous similarities exist between the anatomical environments and tissues that 
comprise the meniscus and rotator cuff tendons.  Both soft tissues function within 
articulating joints, experiencing forces described as tensile, compressive, and shear 
loading.  In the shoulder, the rotator cuff tendons connect force-generating muscles to the 
head of the humerus, translating muscular tension to kinetic skeletal movements.  The 
supraspinatus tendon glides between the humeral head and subacromial space, which 
constitutes an articulating joint, experiencing shear, compressive, and tensile forces.  Like 
in the meniscus, the greatest force in the shoulder is that related to tension. 
 
The intact joint reaction force in the shoulder has been reported to be, on average, 337 
N.17  Given this load, and the cross sectional area of the rotator cuff tendon, tensile forces 
in the 2800 kPa range would be expected in this tissue. As in the meniscus, compressive 
forces in the shoulder are less than tensile, and have been reported to be in the range of 
1140 kPa.18

 
 

The calculated primary force of tension in the shoulder of 2800 kPa is nearly an order of 
magnitude greater than the primary force of tension reported for the meniscus of 350 
kPa.19

                                                 
16 Lee SJ, Aadalen KJ, et al. Tibofemoral contact mechanics after serial medial meniscectomies in the human 
cadaveric knee.  American Journal of Sports Medicine. 2006;34(8);1334-44 

  These studies indicate that the primary forces in both the shoulder and meniscus 
are those of tension, and that the tensile force transmission in the rotator cuff is at least as 
great, and likely almost an order of magnitude higher in the shoulder than in the 
meniscus.  Correspondingly, a surgical mesh used in the shoulder would be subjected to 
forces comparable to or considerably higher than the forces applied to a surgical mesh in 

17 Parsons IM, Apreleva M, Fu FH, Woo SL.  The effect of rotator cuff tears on reaction forces at the glenohumeral 
joint.  J Orthop Res. 2002 May;20(3) 439-446 
18 Machida A, Sugamoto K, Miyamoto T, et al. Adhesion of the subacromial bursa may cause subacromial 
impingement in patients with rotator cuff tears: pressure measurements in 18 patients. Acta Orthop Scand. 2004 
Feb;75(1): 109-113) 
19 Refer to footnote 10 
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the meniscus.  Therefore, a surgical mesh used in the meniscus raises no new types of 
safety and effectiveness questions compared to cleared use of mesh in the shoulder. 
 
For both the meniscus and the shoulder, the tensile stress translates to stress at the points 
of attachment between the mesh and tissue.  Each device relies upon the intact native 
tissue to bear the biomechanical stress transmitted through the tissue to the joint.  The CS 
requires an intact meniscal rim and horns which bear the biomechanical stress, as they do 
in a patient who has a partial meniscectomy.  The resorbable scaffolds do not replace 
native tissue or provide the full mechanical strength for repair.  The CS, Restore, and 
TissueMend devices all have comparable suture retention strengths, and are expected to 
remain firmly attached to the respective native tissues while experiencing comparable 
intra-articular stresses.  Given the comparable physical properties of the CS to other 
meshes, use of the device in the meniscus does not present new types of safety or 
effectiveness questions as compared to its predicates.   
 
5.1.6 Conclusion – Biomechanical Requirements of the CS vs. Shoulder Mesh 
 
In summary, both the meniscus and supraspinatus function within articulating joints 
while performing load transmission roles.  Both are also subjected to compressive, tensile 
and shear forces.  In both indications the tensile forces are the major forces seen by the 
tissue and the tensile forces present in the shoulder are equal to or greater than those seen 
in the meniscus.  The Restore Implant and ReGen CS both provide immediate 
reinforcement of the surgical repair and a resorbable template to facilitate tissue 
remodeling allowing the patient’s own tissue to replace the scaffold.  This new tissue 
provides the potential for long-term reinforcement of the damaged or weakened tissue.  
Similar surgical techniques are used to implant both devices and both devices are used to 
address similar types of tissue damage. 
 
The FDA cleared indication for the Restore device is as follows: “The DePuy Restore 
Orthobiologic Soft Tissue Implant is intended for use in general surgical procedure for 
reinforcement of soft tissue where weakness exists…In addition, the implant is intended 
for use in the specific application of reinforcement of the soft tissues which are repaired 
by suture or suture anchors during rotator cuff repair surgery (K031969).”  Consistent 
with this labeling, and the surgical technique for the device, it is used to reinforce the soft 
tissue of the supraspinatus tendon and would be subjected to the mechanical environment 
of that anatomic structure.    

 
5.2 Bench Testing 
 

Bench testing of the CS device compared to predicate surgical meshes was conducted in 
compliance with FDA’s Guidance for Industry and/or FDA Reviewers/Staff and/or 
Compliance – Guidance for the Preparation of a Premarket Notification Application for 
a Surgical Mesh.  While bench testing provides some basic information regarding the 
comparative mechanical properties of a new surgical mesh to those of cleared meshes, it 
has limited value in assessing resorbable meshes or meshes for new indications.  Because 
resorbable meshes have varying mechanical properties as they are resorbed and replaced 
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by tissue, the most effective and relevant testing of these materials is in animal models 
and clinical evaluation, as appropriate. However, to show the physical characteristics of 
the CS device are adequate at the time of placement as compared to predicate devices, 
and in accordance with FDA recommendations, suture pull-out (suture retention strength) 
testing and tensile testing were performed. 
 
5.2.1 Suture Pull-Out Testing of CS Device 
 
Testing was performed to characterize the suture retention strength of the CS by 
measuring the amount of force required to pull the suture through the CS.  Testing 
consisted of hydrating the CS, passing a 2-0 suture through the CS approximately
from the edge, and fixing the CS in place while the suture is pulled through by a 
mechanical tester which displayed the peak force required for pull-out. 
 
Results of this testing demonstrated average suture pull-out (retention) strength for the 
CS of  with a standard deviation of  
 
5.2.2 Suture Retention Strength of the CS vs. Predicate Devices 
 
Testing was conducted to characterize the suture retention strength of the CS mesh as 
compared to that of predicate absorbable meshes.  This comparative testing is required by 
FDA for 510(k) surgical mesh submissions. 
 
Test articles included three finished samples of each of the following meshes: CS (ReGen 
Biologics); Restore® Orthobiologic Implant (DePuy); TissueMend® Advanced Soft 
Tissue Repair Matrix (TEI Biosciences); Surgisis® and Surgisis® ES™ Soft Tissue Graft, 
Surgisis® Gold™ Hernia Repair Graft, and Surgisis®

 

 AFP™ Anal Fistula Plug (Cook 
Biotech).  Non-resorbable 2-0 polyester suture was threaded through each sample using a 
2 mm bite depth from the sample edge and tied to form a loop.  The loop of the suture 
was placed over the hook on the force gauge, and the sample was placed securely in a test 
fixture and pulled at a constant rate in the test stand until failure (indicated by the suture 
being pulled through the mesh); with the peak pull-through force recorded. 

The suture retention strength of the predicate devices ranged from 0.85 lbs (Surgisis® 
Soft Tissue Graft) to 11.21 lbs (Surgisis® AFP™ Anal Fistula Plug).  Results of the 
suture retention testing demonstrate that the suture retention strength of the CS (7.65 lbs) 
is within the range of predicate surgical meshes, and similar to the Restore® (3.69 Lbs) 
and TissueMend®

 

 (7.79 lbs) products which were cleared for use in the shoulder and 
subjected to greater forces than those expected to be seen in the meniscus.   

5.2.3 Tensile Testing of the CS 
 
To characterize the strength of the CS in the longitudinal and perpendicular planes of 
finished devices, tensile testing was performed to quantify the force required to rupture or 
break apart the CS.  The test consisted of clamping opposite ends of the CS in fixtures 
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attached to a mechanical tester which moved the fixture at a fixed rate until the CS 
failure. 
 
For the CS having a nominal  thickness, the average peak forces to failure in the 
longitudinal and perpendicular planes were with a standard deviation of  

in the longitudinal plane and  with a standard deviation of  
in the perpendicular plane.20 

5.2.4 Tensile Testing of the CS vs. Predicate Devices 
 
Tensile testing was performed to quantify the force required to rupture or break apart the 
CS relative to comparable absorbable surgical mesh products, as part of the comparative 
testing required for surgical mesh submissions.  Figure 8 summarizes the results of the 
tensile testing, in which the average peak load to failure is reported for each device 
tested, with corresponding standard deviation. The results indicate that the CS has failure 
strength in the same range as comparable surgical meshes indicated for use in hernia 
repair and tendon repair. 
 

Figure 8. Summary of Tensile Testing 
 

Surgical Mesh Average Peak Load to 
Failure, in Newtons Standard Deviation 

ReGen Collagen Scaffold 
Surgisis AFP Anal 
Fistula Plug 
Surgisis Soft Tissue 
Graft 
Surgisis ES Soft Tissue 
Graft 
DePuy Restore 
Surgisis Gold Hernia 
Repair Graft 
Tissue Mend 

 
 
5.2.5 Reinforcement at the Time of Placement 

  
Testing was conducted to demonstrate that the CS, when sutured to the weakened or 
damaged meniscus, provides reinforcement at the time of placement.  Freshly harvested, 
native bovine meniscus was used in the testing model due to its anatomic similarity to 
human meniscus in structure and composition.  A vertical lesion of  was created  

 from the peripheral rim in the middle third of the meniscus, and the tissue was 
removed, representative of the clinical state when meniscus surgery is required and 
approximately 50% of tissue is removed. 

                                                 
20 See K053621 page 26 and Appendix G 
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A finished sample of the CS was then trimmed to fit the defect and sutured into place.  To 
quantify the contributing reinforcement strength of the CS mesh and sutures, the outer 
rim of the meniscus was radially cut, representing a worst-case scenario in which the 
strength of the meniscus rim is compromised, thereby isolating and placing 100% of the 
applied load on the CS.  The arms of the bovine meniscus were then mounted into the 
grips of the mechanical tester, and tensile load was applied until failure.  The failure 
mode consisted of suture pull-through or tearing of the CS.  Results of testing three 
samples showed mean reinforcement strength of  attributable to placement of the 
CS. 
 
Results from this testing demonstrate that the CS provides reinforcement to the native 
meniscus at the time of placement, using a conservative, worst-case model.  The 
reinforcement strength of  measured for the CS exceeds the tensile stress of 350 
kPa calculated and reported for the average tensile stress on the native meniscus. 21,22

 
 

5.3 Animal Testing 
 

5.3.1 Canine Study to Assess Suitability of CS as a Scaffold for Tissue Growth 
 
To supplement the bench testing data, an in vivo study in a canine model was performed 
to assess the ability of a resorbable material to function in a given biomechanical 
environment.  This study evaluated the ability of the CS to reinforce a defect within the 
meniscus of a dog and to assess its ability to provide a suitable scaffold for replacement 
by the animal’s own tissue.  Testing was conducted at an  

 and
certified institution. The finished 

devices used in the study were chemically and structurally similar to the CS device 
undergoing the same manufacturing processes.   
 
The canine knee (stifle) joint is known to be highly sensitive to trauma and is prone to 
joint degeneration on injury.  Dog knees have been used extensively as an animal model 
for joint disease.  This model represents a worst case test environment for the CS, due to 
the lack of a non-weight bearing period during the early healing stage. 
 
Bilateral knee arthrotomies were performed via a medial approach with bisection of the 
medial collateral ligament.  Experimental knees received an 80% resection of the 
meniscal tissue and the remaining meniscal rim was reinforced by the CS which was 
sutured to host tissue.  Skeletally mature mix breed dogs of both sexes, weighing an 
average of 25.5 Kg were used.  Two animals were sacrificed at each post surgery time 

                                                 
21 The chosen load was representative of an average weight male standing, which is a reasonable model in the 
context of use of the CS given the restrictions on movement and weight bearing defined by the post-operative 
rehabilitation protocol.  Parsons IM, Apreleva M, Fu FH, Woo SL.  The effect of rotator cuff tears on reaction forces 
at the glenohumeral joint.  J Orthop Res. 2002 May;20(3) 439-446 
22 Krause WR, Pope MH, Johnson RJ, Wilder DG. Mechanical changes in the knee after meniscectomy. Journal of 
Bone and Joint Surgery. 1976;58(A):599-604. 
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point: 3 weeks, 6 weeks, 12 months and 17 months and one animal at 13 months.  
Scoring of the gross appearance of the newly formed tissue was assessed as Excellent, 
Good, Fair or Poor/Failure in relation to photographic reference standards established for 
this study. 
 
At 3 and 6 weeks, the gross appearance of the regenerated tissue was assessed

meniscus tissues scored good to excellent.  The process of incorporation, 
vascular ingrowth, cellular ingrowth and subsequent remodeling to a meniscal shape 
appeared to progress from a more immature picture at three weeks to a more mature 
shape at 6 weeks.  No untoward effects attributed to the CS were noted and the CS 
supported the replacement of the matrix with the animals’ own tissue.  In the demanding 
environment of this animal study, where animals were immediately weight-bearing, the 
device remained adhered to the meniscal rim and provided an adequate template for new 
tissue formation. 
 

Five animals were added to this study to assess the long term cellular response to the 
matrix material over a 12 to 17 month period.  These dogs underwent the same procedure 
as described above.  Gross observations were taken between 12 and 17 months, and 8 out 
of 10 joints scored good or excellent (80%).  Histological examination at 12 months 
revealed that the matrix had matured and the implant was being replaced by the dogs’ 
own tissue.  

Long term follow-up 

 

The CS in the canine knee model demonstrated a predictable evolution of reparative 
granulation tissue evolving into fibrochondrocytic incorporation of the scaffold.  After 
one year, the histopathologic changes were best described as benign gradual assimilation 
of the CS into the host meniscal tissue.  The reporting pathologist stated that long term 
resorption of the CS and further integration with the host tissue are subtle at the light 
microscopic level, and possess similarities to longstanding bone graft incorporation into 
human bone tissue. 

Histology 

 
5.3.2 Canine Study to Evaluate Suture Pull-Out of CS Over Time 
 
Suture pull-out testing was performed using specimens explanted at specified time 
intervals.  At the same explant intervals, portions of these specimens were also evaluated 
histologically and correlated with MRIs obtained in situ prior to explantation.  As with 
the canine studies described above, finished CS devices were used. 
 
Suture pull-out testing was conducted using:  (1) CS prior to insertion; (2) the excised 
portion of the dog meniscus; and (3) excised portions of the CS from the four subgroups 
of animals at 3, 6, 12, and 24 weeks.  The CS and native menisci samples served as 
control groups.  The dog explants and implant control samples were all tested using 3-0 
Ethibond suture placed  from the peripheral edge of the specimen.  The suture was 
tied in a loop and placed on the hook of a force gauge.  The suture was pulled at a rate of 
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 until failure (pull-out from the specimen).  Peak strength was recorded as 
the suture pullout force in units of kg. 
 
Results of the suture pull-out study showed that the mechanical strength of the device 
was maintained through the first 3 weeks of implantation in dogs  and increased 
at 6 weeks   A reduction in strength was observed at the 3 month time point 

 as compared to 3 weeks, a finding which is expected during the remodeling 
process and consistent with what is reported in the literature for other absorbable meshes. 
By 6 months post-insertion, the strength of the canine tissue increased significantly as 
compared to 3 months.  Although the strength of the CS at 6 months was lower than 
native dog meniscus  versus  there is no physiological requirement that 
the CS strength be equal or greater than native meniscus, but rather sufficient to perform 
its intended use.  Importantly, as the CS scaffold is resorbed over time, the original 
physical properties of the device, such as suture retention strength and tensile strength, 
become less important due to replacement of the device by host tissue.   
 
Five sequences of MRI were performed on 18 dog knees after placement of the CS.  Six 
knees each were scanned at 3 weeks and 6 weeks and 3 knees each were scanned at 3 
months and 6 months.  After MRI scanning, the menisci were explanted and a portion of 
each meniscus specimen was sent for histological evaluation for correlation with the MRI 
findings. 
 
Based on histological examination of the canine explants, it was possible to distinguish 
the various stages of tissue ingrowth and maturation from cellular infiltration, to 
extracellular matrix deposition, to formation of dense chondroid tissue, to more mature 
tissue.  The CS showed marked resorption at 3 months with dense collagen matrix in the 
interstices of the remaining implant.  By the 6 month time point, the tissue matrix 
developing within the CS showed increased amounts of dense fibrocartilage suggestive of 
further tissue maturation.  
 
In correlating MRI findings with histological examinations, results indicate 
differentiation between non-fibrocartilage and fibrocartilage tissue may be possible at 6 
months (or longer) post-placement; however, direct correlation between MRI scans done 
in situ and histological evidence of tissue maturation could not be demonstrated.  The 
authors stated that further studies with different MRI protocols and better resolution MRI 
scanners may provide improved results.  
 
In summary, the results of the canine studies demonstrated the CS capably performed its 
intended use, with no untoward effects, degenerative changes, or joint motion 
interference seen through histological and MRI evaluation, and indicate the strength of 
the CS is adequate throughout the remodeling process. 
 

5.4 Biocompatibility  
 

Biocompatibility testing has been performed according to ISO testing standards and 
demonstrates that the material meets those standards. 
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5.5 Conclusions 
 

Results from the bench and animal testing show that the CS has mechanical properties 
sufficient to withstand the local environmental conditions and mechanical stressors in the 
knee.  The CS device reinforces the weakened meniscus and provides a scaffold to 
support the ingrowth of the patient’s own soft tissue. 
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Section 6. Clinical Outcomes Data for CS Device  
 
6.1 Overview of Clinical Data for the CS  
 

Extensive clinical experience with the CS is available from the following studies:  
 

1. Feasibility Study – single center published results on 8 patients with follow-up to 
6 years;23, 24

2. Case studies on 162 CS patients from an IDE Multicenter Clinical Study 
(Multicenter Safety and Effectiveness Study of the Collagen Meniscus Implant) 
with average follow-up to 4.9 years (maximum 7 years);  

 

3. Clinical data published in The Journal of Bone and Joint Surgery (2008) 
comparing data in the chronic and acute arms of the IDE study, with survival 
analysis to 5 years; and 

4. European publications on two case series (2 and 4 patients, respectively) with 
follow-up to 12 months. 

 
The clinical data resulting from these studies confirm the conclusions from the bench 
testing and animal studies that the device is biocompatible, resorbable, reinforces residual 
meniscus tissue and provides a scaffold for tissue growth.  Although there is no 
requirement to demonstrate clinical benefit in a 510(k), benefit of added tissue volume is 
understood in the context of literature indicating long-term degenerative changes 
following partial meniscectomy.  
 

6.2 Feasibility Study  
 

A clinical feasibility study of the CS device under IDE G920211 was conducted at a 
single investigational site in 8 patients between the ages of 18 and 60 years old.  The 
objectives of the feasibility study were to confirm that the device was implantable 
arthroscopically, that there were no significant adverse reactions associated with the use 
of the device, and that the device remained adequately attached to the host tissue to 
support host tissue growth.   
 
Eight patients, coincidentally all of whom were male, were enrolled in the study.  The 
average amount of meniscus loss was 62%.  After surgery, subjects underwent a 
rehabilitation program returning to full sports activity by six months, similar to that used 
following meniscus repair surgery.  Clinical follow-up and blood collection were 
performed at 1, 6, and 12 weeks, and at 6 and 12 months.  Six patients underwent a 
relook arthroscopy and biopsy at 6 months and two underwent these procedures at 12 
months.  The protocol was approved to extend the follow-up period to 6 years.  MRIs 
were taken at 6 and 12 weeks, and at 6 and 12 months.   
 

                                                 
23 Rodkey, WG, Steadman, JR, Li ST. 1999. A clinical study of collagen meniscus implants to restore the injured 
meniscus. Clin Orthopedics 367: S281-S292 
24 Steadman JR, Rodkey W.  2005.  Tissue-engineered collagen meniscus implants: 5 to 6 year feasibility 
study results.  Journal of Arthroscopic and Related Surgery 21: 515-525. 
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There were no significant complications attributed to the CS in any of the eight patients 
and no untoward effects on the joint as a result of the device or the tissue replacing it.  
One patient had an additional relook arthroscopy at 9 months to debride excessive scar 
tissue formation.  All patients returned to activities of daily living by 3 months and were 
fully active by 6 months.  By two years, all patients had improved Lysholm scores 
compared to their preoperative scores.  Seven (7) patients had an improved Tegner score 
at 2 years.  For patient self-assessment at 2 years, 5 patients rated their knees as improved 
compared with preoperatively. 
 
Immunology testing (ELISA assays) showed no significant increase in antibodies at any 
time point.  Relook arthroscopy at 6 or 12 months follow-up revealed remodeled tissue in 
all patients.  The average filling of the defect was estimated to be 77% at the time of the 
relook arthroscopy.  Histologic analysis confirmed new fibrocartilage matrix formation.  
MRIs showed that the implant did not shrink and the decreasing signal intensity 
suggested that the new tissue was undergoing maturation.   
 
All Feasibility Study patients returned for clinical, radiographic, magnetic resonance 
imaging, and arthroscopic examinations at an average of 5.8 years (range 5.5 to 6.3 years) 
after CS implantation. Lysholm, Tegner, and patient satisfaction scores remained 
improved significantly compared to pre-operative values.  From pre-operative to 5.8 
years, pain scores were still improved, but had declined from the 1 and 2-year post-
operative values.  The meniscus-like tissue that developed in the scaffold presented no 
complications throughout the follow-up period of approximately 6 years.  There were no 
signs of joint damage as a result of the treatment through the clinical, radiographic, MRI, 
and arthroscopic assessments.  The amount of the defect filled remained similar to the 
initial re-look at 6 to 12 months (69% vs 77%). Biopsies were taken from three of the 
eight feasibility patients and showed no evidence of remnants of the CS device indicating 
complete resorption, nor was there any evidence of infection, inflammation or immune 
response to the device.  The hypothesis was affirmed that these patients significantly 
improved, on average, at 2 years compared to preoperative status, and remained 
improved at 5.8 years.  

 
6.3 Case History Data from the IDE Data  
 

ReGen Biologics is conducting a long-term randomized, controlled clinical trial of the CS 
under IDE G920211.  This trial compares the clinical outcomes associated with the use of 
the CS device to those in patients receiving a partial meniscectomy (control patients).  
Both the CS implantation and control procedures were performed through the use of 
minimally invasive arthroscopic surgery.  The postoperative rehabilitation program was 
specific to each treatment group.25

                                                 
25 While the rehabilitation protocols between the CS group and partial meniscectomy group in this IDE study were 
different, it was concluded that the differences had no effects on the outcomes reported at two and five-years.  
Although greater pain and more limited knee function was seen early (up to six months) in the CS group due to 
surgery associated with device placement and restriction of activity per protocol, no differences were evident 
beyond 6 months.  The rehabilitation protocol for the CS patients was similar to rehabilitation protocols following 
meniscus repair procedures.  Restrictions on activity are commonly required after the implantation of resorbable 
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Enrollment is complete and follow-up information continues to be collected in order to 
obtain long-term data on clinical outcomes of the device through seven years. ReGen 
intends to complete this trial as a post-market study.  Patient case studies from the IDE 
were used to support substantial equivalence as a surgical mesh with corresponding 
safety and efficacy data, not to support clinical outcome claims of superiority over partial 
meniscectomy, which was the basis for the original design of the study in 1992.  The 
outcomes for the CS patients in the study, presented as case histories, constitute valid 
scientific evidence, as defined by FDA regulations (See 21 CFR § 860.7( c)(2)), that the 
device fulfills its functional  intended use as a surgical mesh, i.e., the CS provides 
reinforcement to the remaining meniscal tissue and provides a scaffold for new tissue 
growth that provides continued reinforcement.  The evidence supports the conclusion that 
the CS is as safe and effective as other cleared meshes.  
 
A summary of the results relevant to performance as a surgical mesh in the knee from the 
IDE clinical trial is provided below.  The data on safety and re-look arthroscopy 
observations from this study confirm that the CS device: 1) is well-tolerated; 2) poses no 
unique risks as a surgical mesh in actual clinical use; 3) functions as predicted from 
bench testing, animal models and human feasibility studies as a scaffold for the growth of 
the patient’s own tissue; 4) presents no unanticipated adverse events and further, the 
adverse events are consistent with those of cleared predicate devices; 5) does not damage 
the joint; and 6) patients who received the CS device showed statistically significant 
improvements from their pre-operative state in all of the primary outcomes measures of 
the trial.  These extensive clinical data demonstrate the safety and effectiveness of the CS 
device to function as a surgical mesh in the meniscus, i.e., providing a means for the 
reinforcement of native meniscal tissue.   
 
6.3.1 Relook Data – Tissue Growth 
 
Baseline operative data indicate an average of 57% of meniscus tissue was removed 
during the partial meniscectomy in the CS patients, leaving an average of 43% of the 
surface area of the original meniscus remaining prior to placement of the CS.   
 
Of the 162 patients receiving the CS, 141 (87%) underwent second-look arthroscopy at 
approximately 12 months for the purpose of evaluating the status of the CS and the 
surrounding joint space.  The remaining 21 patients (13%) were either lost to follow-up, 
underwent explant prior to 12 months (6 patients), or refused to allow the additional 
surgery.  At the one-year relook, the surgeon documented that the CS patients had, on 
average, a total meniscus tissue surface area coverage of 73%, indicating a gain in tissue 
quantity of 70% (relative to the 43% original meniscus remaining at the time of CS 
placement).26

                                                                                                                                                             
mesh in other cleared indications (e.g., repair of the rotator cuff, hernias, pelvic prolapse, and when using a surgical 
mesh sling to treat urinary incontinence). 

  

 
26 During the re-look it was confirmed that the tissue in the area of defect where the CMI was placed remained 
firmly attached to the host meniscus rim in 84% of the cases, with no evidence of migration or displacement.  In 
16% of the cases (22 patients) it was noted that the implant was not firmly attached along the entire CS/host 
interface.  Two of these 22 cases resulted in failure requiring explantation (and categorized as explants). Two 
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Figure 9. Tissue Replacing the Scaffold at 1 Year Post-op 

 
This gain of 70% more tissue illustrates that the CS successfully performed the function 
of a surgical mesh by providing a scaffold for tissue to grow in the area of the damaged 
meniscus.  This tissue then functions to reinforce the native meniscus rim and horns. 
 
In addition, 135 of the 141 patients who had relook surgeries agreed to having biopsies at 
approximately 12 months post implantation of the CS device.  Histological analysis of 
these biopsies was carried out by 2 independent orthopedic pathologists.  Biopsies from 

of the  patients showed no evidence of the original material comprising the CS 
device (i.e., no CS remnants).  This is indicative of either total resorption and 
replacement of the CS by host tissue, or that the biopsy could not be confirmed to be 
taken from the defect area where the CS device was placed.  In biopsies from the other 80 
patients (59%), there was evidence of residual CS material (CS device remnants) 
integrated within the newly formed tissue, indicating that in these samples the process of 
resorption and remodeling was not yet complete by the 12 month time period.  These 
samples were therefore examined to assess the direct cellular response to CS placement. 
 
Histologic examination of all  evaluable cases demonstrated infiltration of the pores 
within the CS with maturing connective tissue, best described as a fibrous connective 
tissue differentiating toward a fibrochondrocytic (meniscal–like) tissue.  Most evaluable 
cases demonstrated some degree of CS assimilation into a newly developing 
fibrochondrocytic matrix; this assimilation was varied in type. An incidental, rare finding 
was inflammation of the synovium in the biopsy specimen, but none of these cases were 
associated with any clinical findings of synovitis at the time of relook arthroscopy. Most 
often the CS became embedded in a benign fashion and was resorbed or assimilated 

                                                                                                                                                             
additional cases had no tissue growth within the meniscal defect, and the remaining 18 cases had varying amounts of 
new tissue growth, with a mean tissue gain of 20%. 

Gain:  43% to 73% = 70% MORE TISSUE 

73% 

 43% 
57% 

 
Partial Meniscectomy 

Post CMI (1 year) 

Remaining 
Meniscus 

Damaged 
Tissue 
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without obvious surface cellular resorption.  In some cases resorbing cells were noted on 
the surface of the CS.   
 
When an interface between the CS and host meniscus rim could be identified in the 
biopsy specimen, incorporation of the new tissue generated by the implant into the host 
tissue was consistently present and characterized by an angiogenic tract connecting the 
implant matrix into the host tissue.  As the CS is resorbed and replaced by the patient’s 
tissue, it is the integration of the new tissue with the host meniscus that provides the 
structural integrity of the interface, not the sutures used to affix the device.  This is 
comparable to the healing process following suture repair of the meniscus. 
 
There were no clinically relevant negative findings such as severe inflammation or a 
giant-cell response in any of the biopsy specimens examined.  A complete report of the 
descriptive histology of evaluable specimens from all patients in the IDE study can be 
found in Attachment D.   
 
While the tissue did not appear identical to native meniscus at one year post-placement, 
the tissue was meniscus-like in nature.  Based on these results along with results from the 
biopsies taken in the feasibility study at approximately 6 months, 12 months and 5.8 
years, the newly formed tissue appears to mature over time and was capable of 
withstanding the biomechanical forces in the knee joint.  If the tissue were not capable of 
withstanding these forces, it would be resorbed or destroyed. Conversely, if the weight 
bearing forces were not present the tissue would not remodel to take on the characteristics 
of the native tissue.  Furthermore, the labeling cleared by FDA for the CS device and 
similar cleared meshes states that the tissue replacing the mesh is “the patient’s own 
tissue.”   The literature indicates that the tissue produced in response to surgical meshes 
used in various indications throughout the body is not identical to the native tissue but of 
a similar nature to the native tissue, just as the tissue replacing the CS in the meniscus.27

 
     

6.3.2 Relook Data – Articular Surfaces 
 
In order to assess whether the CS device had potential to damage the adjacent articular 
surfaces, surgeons were asked to evaluate the articular surfaces of the knee using the 
Outerbridge scale at the time of device implantation (index) surgery. 

 

  The Outerbridge 
score ranges from 0 to 4, with 4 representing the most extensive damage to the articular 
surfaces.  Surgeons were asked to repeat this evaluation at the time of the protocol 
required 12 month relook arthroscopy on the CS patients.  At the index surgery, the mean 
Outerbridge score was 1.38 points for the CS patients in the combined chronic and acute 
groups.  Chronic patients in the CS group (patients having one to three prior meniscal 
surgeries) had a mean reported Outerbridge score of 1.5 and CS patients in the acute 
group (no prior meniscus surgeries) had a score of 1.3.    

                                                 
27 Badylak SF: The extracellular matrix as a scaffold for tissue reconstruction. Cell and Developmental Biology 
2002; 13:377-383. 
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At the time of the one-year relook arthroscopy, the mean Outerbridge score had improved 
to 1.31 points for all patients who received the CS device.  CS patients in the chronic 
group had improved to 1.3 and CS patients in the acute group remained at 1.3 
(differences were not statistically significant). Articular cartilage changes following knee 
injury are progressive and the fact that there was no statistically significant difference in 
the mean Outerbridge scores demonstrate no damage to the joint occurred as a result of 
CS placement. 
  
Using the Outerbridge scoring system, relook arthroscopies in the combined chronic and 
acute CS population also confirmed that articular surfaces in  of CS patients 
improved and  remained the same, while  worsened.  It is important to note that 
of the  of cases that worsened, only  worsened by 2 grades or more.  Because the 
Outerbridge Scoring Scale is a subjective measure, a change of 1 grade as noted in  
of these cases could be attributed to the subjective nature of the scale.28,29  Following 
damage to the soft tissue of the knee, there is a known pathway of degenerative changes 
that occur, including degenerative arthritis.30,31,32

 

  Surgeons expect the articular surfaces 
of this patient population to worsen over time depending on the amount of meniscal loss, 
which is why surgeons attempt to conserve as much meniscus tissue as possible. The fact 
that the articular surfaces of 23% of CS patients improved in this study and 59% showed 
no worsening is a favorable finding, and not generally expected following meniscal loss.  

More important than the Outerbridge scoring evaluation is the direct visual assessment 
during the relook procedures of the meniscus and adjacent articular surfaces.  In these 
relook surgeries there were no observations of damage to the articular surfaces caused by 
the CS device.  Also, there was no evidence in the histological specimens from 135 
patients that the CS or resulting tissue posed the potential for damage to the articular 
surfaces.  Probing of the newly formed tissue at the relook arthroscopies demonstrated 
that the tissue had a texture similar to native meniscus tissue.  Because the histologic 
analysis indicated that the newly formed tissue was meniscus-like fibrocartilage and the 
texture of the tissue was similar to native meniscus, it is unlikely that this tissue would 
cause damage to the adjacent articular surfaces. 
 
6.3.3 Clinical Outcomes Measures  
 
In addition to the primary assessment of tissue reinforcement and growth to demonstrate 
the CS device is performing its intended function, clinical outcomes of pain, knee 
function, activity level and self-assessment were assessed to compare results in the CS 

                                                 
28 Brismar BH, Wredmark T, Movin T, Leandersson J, Svensson O.  Observer reliability in the arthroscopic 
classification of osteoarthritis of the knee. J Bone Joint Surg Br 2002 ;84B(1) :42-47 
29 Noyes FR, Stabler CL. A system for grading articular cartilage lesions at arthroscopy. Am J Sports Med 
1989;17:505-513 
30 Baratz ME, Fu FH, Mengato R. Meniscal tears: The effect of meniscectomy and of repair on intraarticular contact 
areas and stress in the human knee.  Am j Sports Med 1986; 14:270-275 
31 Bolano LE, Grana WA. Isolated arthroscopic partial meniscectomy: Functional radiographic evaluation at five 
years. Am J Sports Med 1993; 21:432-437 
32 Andersson-Molina H, Karlsson H, Rockborn P. Arthroscopic partial and total meniscectomy: Long-term follow-
up study with matched controls. Arthroscopy 2002; 18:183-189 



Orthopaedic And Rehabilitation Devices Panel Of The Medical Devices Advisory Committee 
510(k) K082079 – ReGen Collagen Scaffold (CS) 

 

Page 42 

patients at 12 months, 24 months, and annually through 7 years with their pre-operative 
status to determine the amount of clinical improvement noted after treatment with the CS 
device.  The post operative time frame for analysis of clinical outcomes data is the 
longest follow-up on each patient with a mean follow-up of 4.9 years.  While clinical 
outcome is neither a basis for the SE determination, nor was it the basis for FDA’s SE 
determination, such data can corroborate the safety of the device for its proposed 
intended use in the meniscus.   
 

Subjects were asked to rate their pain level during the previous 48 hours on a visual 
analog scale (VAS) under three conditions: 1) during the highest level of activity; 2) 
during routine activities of daily living; and 3) at rest.  The scale was the standard 100 
mm VAS scale, where the left side (minimum 0 mm) corresponded with no pain and the 
right side (maximum 100 mm) corresponded with the worst possible pain.  For analysis 
purposes a composite pain score was derived by combining the values from the three 
separate conditions noted above.   

Pain 

 
Figure 10 below presents the mean composite pain score for the combined chronic and 
acute CS patients at the pre-operative time point, the mean composite score at longest 
follow-up, the difference between those scores, and the p-value for this difference. 
 
Figure 10. Comparison of Pain at Pre-operative and Longest Follow-up – All CS 

Patients 
 

Group 
Mean Pain 

Score 
Pre-operative 

Mean Pain Score 
Longest Follow-

up 

Change in VAS 
Mean Pain  p-Value 

All CS 
Patients 
N=162 

 
 

N  

 
 

N=  

 
 

N  

 
<.0001 

 
These data show that the CS patients experienced a clinical benefit of decreased pain in 
the operative knee at the longest follow-up time point.  This reduction in pain is 
statistically significant at the p<0.0001 level. 
 

Subjects were asked to rate knee function in specific categories using the Lysholm scale.  
This validated scoring system, based on subscale weights published by Tegner and 
Lysholm (1985), has eight domains (subscales) and an overall score calculated as the sum 
of the domains.  Each domain contributes to the overall score; however, the weight of 
each domain ranges from maximal 5 to 25 points.  The maximum overall score ranges 
from 0 – 100, with 0 representing the worst possible knee function, and 100 representing 
the best possible knee function. 

Knee Function (Lysholm Knee Score) 

 
Figure 11 below presents the mean Lysholm score for all CS patients at the pre-operative 
time point, the mean Lysholm score at longest follow-up, and the difference between 
those scores, and the p-value for this difference. 
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Figure 11.   Comparison of Lysholm Score at Pre-operative and Longest Follow-up 
 

Group Mean Lysholm 
Score 

Pre-operative 

Mean Lysholm 
Score 

Longest 
Follow-up 

Change in 
Lysholm at 

Longest 
follow-up 

p-Value 

All CS 
Patients 
N=162 

 
N  

 
N=  

 
N  < .0001 

 
At their longest term follow-up, the CS patients experienced a clinical benefit of 
improved knee function as demonstrated by a statistically significant increase in function 
from their pre-operative status as measured by the Lysholm scale.   
 

The Tegner activity scale has been the most widely used activity scoring system for 
patients with knee disorders and has been validated for use in patients with meniscus 
injuries.

Tegner Activity Level 

33,34,35,36

 

   It is a numerical scale ranging from 0 to 10.  Each value indicates the 
ability to perform specific activities. For reference, an activity level of 10 corresponds to 
participation in competitive sports at the national or professional or other elite level; an 
activity level of 6 points corresponds to participation in recreational sports; and an 
activity level of 0 is assigned if a person is on sick leave or receiving a disability because 
of knee problems.   

Tegner activity scores were obtained pre-injury (retrospectively, on the basis of patient 
recall at the time of study enrollment), preoperatively, and postoperatively. This allows 
calculation of the percentage of the lost activity level that was regained as a result of the 
treatment intervention. This measurement is the Tegner index, and it normalizes the 
return to activity across a diverse patient population.  For example, a Tegner index of 1.0 
indicates that the patient regained 100% (all) of the activity level that had been lost as a 
result of the injury, whereas a Tegner index of 0.25 shows that the patient regained only 
25% of lost activity.  
 

                                                 
33 Paxton EW, Fithian DC, Stone ML, Silva P. The reliability and validity of kneespecific and general health 
instruments in assessing acute patellar dislocation outcomes. Am J Sports Med. 2003;31:487-92. 
34 Tegner Y, Lysholm J. Rating systems in the evaluation of knee ligament injuries. Clin Orthop Relat 
Res. 1985;198:43-9. 
35 Marx RG, Stump TJ, Jones EC, Wickiewicz TL, Warren RF. Development and evaluation of an activity rating 
scale for disorders of the knee. Am J Sports Med. 2001;29:213-8. 
36 Briggs, KK, Mininder SK, Rodkey, WG, Steadman, JR. Reliability, Validity, and Responsiveness of the Lysholm 
Knee Score and Tegner Activity Scales for Patients with Meniscal Injury of the Knee. JBJS. 2006; 88A:698-705 
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Figure 12.   Change in Tegner Activity Level (Pre-operative to Longest Follow-up) 
 

Group Tegner Activity 
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N  

 
N  

 
N  

 
At the longest term follow-up, patients who received the CS regained 40% of their lost 
activity level.  This gain is statistically significant with a p-value of < .001.37

 
 

Patient Self-Assessment  
 
Patients were asked to rate their knee function at the pre-operative visit, and at 
subsequent follow-up visits.  The response choices were “normal”, “nearly normal”, 
“abnormal”, and “severely abnormal”.  At the pre-operative time point,  of patients 
rated their knee as normal or nearly normal, while  of patients rated their knee as 
abnormal or severely abnormal.   
 
At the longest term follow-up  of patients felt their knee was normal or nearly 
normal, while the number of cases who felt their knee was abnormal or severely 
abnormal had decreased to   This change in self-assessment was statistically 
significant with a p-value of < .0001.   
 
6.3.4 JBJS Publication  
 
Published results of the outcomes associated with the use of the CS in ReGen’s IDE 
study appear in the July 2008 edition of the Journal of Bone and Joint Surgery.  This 
paper was published by a group of key investigators participating in the clinical study and 
the company’s Vice President of Scientific Affairs.  The analysis was conducted by the 
authors and presented an interesting clinical prospective on the data.  A summary of the 
data and corresponding analyses reported in this peer reviewed journal article were 
included in the 510(k) submission as additional data to provide evidence of the safety and 
effectiveness of the device as a surgical mesh.  These data merited publication in a 
prestigious scientific journal because of the significance of this reported clinical 
experience to the medical community.  Clinical results in this publication provide data on 

                                                 
37 The Tegner index was used, not the raw Tegner scores because the Tegner index normalizes return to activity 
across a patient population of the type we report here.  However, in a recent publication the standard error of the 
measurement was 0.4, and the minimum detectable change with a 95% confidence interval was 1.0 for meniscus 
lesions.  Therefore, any changes in raw Tegner scores from preoperative to post intervention with a change equal to 
or greater than 1.0 can be considered detectable by the instrument and not due to error.  Although “clinical 
significance” of the Tegner index has not been reported in the literature, the data from this study show that patients 
in the CS treatment group regained significantly more of their lost activity than did patients in the control group, and 
therefore returned closer to their pre-injury activity levels. This finding is statistically significant and has obvious 
clinical merit as the raw change score from pre-op is 1.4. 
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the acute and chronic patient subpopulations for  the CS group as compared to the control 
partial meniscectomy group.   
 
Patients in both the acute and chronic CS groups showed a statistically significant 
increase in total tissue surface area resulting from the use of the CS device.  
Improvements from pre-operative status were also noted in pain, function, self-
assessment, and activity level.  These improvements were not significantly different 
between the treatment and control groups, which indicates there are no safety concerns in 
either the acute or chronic subpopulations.  There were statistically significant findings in 
the analyses for the chronic treatment and control groups. The chronic patients who 
received the CS device, regained significantly more of their lost activity than did the 
controls (Tegner Index).  In addition, survivorship analysis demonstrated the chronic CS 
patients underwent significantly fewer non-protocol reoperations, suggesting that the 
presence of the newly remodeled tissue may slow the progression of degenerative joint 
changes that otherwise would lead to further surgical intervention.   
 
Re-Look Arthroscopy Results (JBJS Article)  
 
At approximately the 12 month time point, 65 acute CS patients and 76 chronic CS 
patients underwent a second look arthroscopy to evaluate the CS and the surrounding 
articular surfaces.  This procedure showed that the CS device resulted in a significant 
(p=0.001) increase in total tissue surface area.  The increased tissue surface area included 
the area of the new tissue plus the existing meniscus rim.  This information is 
summarized in Figure 13 below: 
 

Figure 13.  Tissue Growth Assessment 
 

 Initial Surgery Relook Surgery 
Treatment N % Meniscus 

Remaining (SD) 
N % Total Tissue 

(SD) 
Acute CS 75 51 (20) 65 73 (17) 

Acute Control 82 59 (19) 0 59* 
Chronic CS 85 37 (20) 76 73 (20) 

Chronic Control 69 40 (22) 0 40* 
 *No relooks conducted on control; based on literature, no meaningful spontaneous regeneration of meniscal 
 tissue occurs after PM   

 
At the time of initial surgery, in both chronic and acute groups the amount of meniscus 
remaining was less for the CS patients than the controls.  The difference is attributed to 
the fact that patients were excluded from the CS group if the defect was considered too 
small (less than 25% loss of the meniscus), and not due to additional tissue being 
removed to implant the CS device (See Figure 5).38

                                                 
38 Greater meniscus loss in the CS group would be expected to present a worse case for the CS patients compared to 
the control group. 

  Because partial meniscectomy was 
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being performed on the control patients regardless of the size of the defect, those patients 
were not always excluded based on small defects.39

 
  

Additionally at the 12 month relook the articular surfaces were inspected and Outerbridge 
scores were recorded.  This information is summarized in Figure 14 below.  A slight 
improvement in Outerbridge score was noted in the chronic CS group, but this 
improvement is not considered clinically significant.  Because the control patients did not 
undergo second look arthroscopy, a comparison between treatment groups is not possible. 
 

Figure 14.  Outerbridge Scores 
 

 Initial Surgery Relook Surgery 
Treatment Mean Outerbridge Score Mean Outerbridge Score 
Acute CS 1.3 1.3 

Acute Control 1.2 Not evaluated 
Chronic CS 1.5 1.3 

Chronic Control 1.7 Not evaluated 
 
Clinical Outcomes (JBJS Publication) 
 
All patients completed validated outcomes measures (VAS pain scale, Lysholm 
functional score, and Tegner activity scale) pre-operatively and at all follow-up time 
points.   
 
Both chronic and acute CS patients showed significant improvement in pain, function, 
patient self-assessment and activity level when compared to their own pre-operative 
scores.  There were no statistically significant differences when comparing the 
improvements in outcomes between the CS patients and the control patients in both the 
acute and chronic arms of the study for pain, Lysholm, or self-assessment.  Chronic CS 
patients did regain significantly more (p = 0.002) of their lost activity level as measured 
by the Tegner Index than did the chronic control cases.  The chronic CS patients regained 
42% of their lost activity level at approximately 5 years post-operative, as compared to 
the controls who regained only 29% of their lost activity level.  In the acute group, both 
CS and control cases regained an average of 41% of their lost activity level.   
 
As noted by the authors of the JBJS article, the possibility of recall bias associated with 
the scoring of pre-injury activity levels to calculate the Tegner Index exists; however, if 
patients overestimated their pre-injury activity level, in most instances this 
overestimation would have resulted in an underestimation of the Tegner Index.  
Furthermore, within this study, both the control and the CS patients would have had equal 
probabilities of experiencing any recall bias as these data were prospectively collected 
under the IDE study protocol.  Additional support for lack of recall bias comes from the 
fact that the mean pre-injury Tegner Scores for both the CS and partial meniscectomy 
patients were essentially the same (6.5 for the CS patients and 6.6 for the partial 

                                                 
39 See the line listing tissue loss provided in Attachment C of K082079 where it is clear that more patients with small 
defects were included in the control groups.   
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meniscectomy patients) indicating that the patients’ recall of their pre-injury Tegner 
scores were equivalent. 
 
The authors of the JBJS publication believe that the benefits of being able to characterize 
the degree of lost activity that was regained outweigh this potential weakness in the 
study.  The fact that the paper was published with a discussion of this limitation indicates 
that the reviewers and editors of the Journal of Bone and Joint Surgery felt the use of the 
Tegner Index was a clinically acceptable method of reporting changes in activity level in 
this study. 
 
Complications (JBJS Publication) 
 
Safety was assessed by an examination of serious or clinically relevant complications in 
the study knee that required some form of treatment.  This analysis differs from that 
presented in Section 7.1 of this document in that this assessment only includes operative 
knee-related serious adverse events.  The severity of each event and whether it was 
related to the implant was determined by the surgeon-investigator at the time of the report 
of the event. A serious or clinically relevant complication was identified in twelve 
patients (7.5%) who had received the CS and eleven (7.3%) in the control group.  Of the 
twelve documented serious complications in the CS patient group, seven were classified 
as probably or at least possibly related to the CS.  There is no comparative assessment of 
device-related events with the control group because no device was placed. 
 
The rates of serious complications were essentially equal for the CS patient group and 
control group.  Although seven of the twelve complications in the CS group were 
classified as being probably or at least possibly related to the implant, placement of the 
CS did not lead to any more serious complications than did partial meniscectomy, the 
current standard of care. This finding is noteworthy especially because the patients who 
received the CS were required to undergo a second surgical procedure with a biopsy of 
the meniscal tissue, which the partial meniscectomy patients did not. 
 
Safety of the device was also supported by the fact that during the relook surgeries there 
was no evidence of damage to the chondral surfaces due to the device or the new tissue 
resulting from the use of the device.  No exuberant tissue growth was observed in any of 
the 141 patients who had relook arthroscopies.  Histologically there were no clinically 
relevant findings such as severe inflammation or giant cell response in any of the biopsy 
specimens examined.   
 
Reoperation and Survival Rates (JBJS Publication) 
 
Reoperation and survival rates were determined through five years of follow-up for the 
chronic patients (82 in the CS group and 69 in the control group)40

                                                 
40  The patient population in the JBJS article excluded 5 of the 87 CS patients enrolled and treated under the protocol 
due to protocol violations (2 patients had more than 3 prior surgeries), deaths (2), and early skin infection that 
tracked to the implant site and resulted in explanation at 3 weeks post-placement (1 patient). 

 to assess the durability 
of the result of the surgical procedure using the Kaplan-Meier method.  The Kaplan-
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Meier method estimates the probability of the proportion of patients with reoperations at 
a particular time.  Because of the low number of patients with follow-up past five years, 
survival results were estimated at 

 

five years.  Furthermore, five years was the average 
time for the clinical outcomes results reported in the article; hence, this fact was further 
reason to use five years as the cut-off for the survivorship analysis.   

Because the study protocol required the CS patients to have an additional relook surgery 
and biopsy that was not required of the control group, it was necessary to develop, a 
priori, a scientifically valid analysis plan to define reoperation so that the required 
relooks in the CS group did not bias the overall survivorship and reoperation rate 
analysis.  As part of this plan, the authors developed a clinically relevant definition of a 
reoperation which was the result of clinically significant pathology.  This was defined as: 
“an unplanned additional operation (outside of the protocol) on the study knee as a 
result of disabling or persistent pain and/or mechanical symptoms that could possibly 
involve the meniscus.” A reoperation was performed when it was the surgeon-
investigator’s professional judgment that such an intervention at that time was in the 
patient’s best interest.  Once a patient underwent a “reoperation” as defined above, that 
patient was eliminated from further consideration for survivorship. 
 
In this study, chronic CS patients had about half as many unplanned reoperations on the 
involved knee as did the controls for disability or persistent pain and/or mechanical 
meniscus symptoms.  The odds for the requirement of an additional such surgery within 
the survivorship analysis were 2.7 times greater for the controls than the chronic CS 
patients (95% confidence interval = 1.2 to 6.7; p = 0.04).  The reoperation rate was 9.5% 
for the CS patients and 22.7% for the control patients. At five years, with a reoperation as 
the end point, the survival rate was 89% for the CS patients and 74% for the controls, 
which was a significant difference (p = 0.04). The Kaplan-Meier survivorship curve is 
presented in Figure 15.  
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Figure 15.  Kaplan-Meier survivorship curve 
 

 
 
Conclusions (JBJS article) 
 
The CS supports significant new tissue ingrowth in patients with both chronic and acute 
injuries, as well as significant improvements from their pre-operative status in pain, 
function and self-assessment.  The clinical outcomes associated with the use of the CS 
device were comparable to the excellent short-term results associated with partial 
meniscectomy and the patients had the additional benefit of significantly more tissue to 
reinforce the damaged meniscus.  Importantly, the use of the CS device in patients with 
chronic injuries appears to lead to statistically significant improvements over partial 
meniscectomy in regaining lost activity (Tegner Index) and in the reoperations related to 
meniscus symptoms.  The new tissue is stable and appears safe and biomechanically 
competent.  Consistent with the data presented, the CS has the utility to reinforce and 
repair soft tissue defects of the meniscus and provide a suitable scaffold that is replaced 
by the patients own tissue, thereby providing clinical benefit to patients with both chronic 
and acute meniscus injuries. 
 
6.3.5 European Publications 
Clinical experience with the CS used in the meniscus has also been published by 
Reguzzoni et al.41 and Ronga et al.42

                                                 
41  Reguzzoni M, Manelli A, Ronga M, Raspanti M, Grassi F.  2005.  Histology and ultrastructure of a 

tissue-engineered collagen meniscus before and after implantation.  Journal of Biomedical Materials 
Research Part B: Applied Biomaterials 74B: 808-816. 
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Ronga and colleagues reported on two patients who received the CS and underwent 
biopsy via a second look arthroscopy at 6 months after implantation.  MRI was 
performed prior to the second look arthroscopy at 6 months, and also at 12 months.  Light 
microscopy and SEM were used to evaluate the 6 month biopsy specimens as compared 
to pre-implant CS devices.  
 
At the re-look arthroscopies, macroscopic examination demonstrated continuity of the CS 
with the native residual meniscus.  The stability of the CS as well as tissue consistency 
similar to fibrocartilage was shown through probing the implant area.  The biopsy 
specimens demonstrated invasion of the scaffold by connective tissue and blood vessels, 
indicating viable tissue, with the newly synthesized collagen fibrils clearly 
distinguishable from the pre-implant CS device.  No phagocytomacrophagic cells or 
inflammatory reactions were observed within the implant.  MRI findings confirmed CS 
biocompatibility, and showed evidence of the evolution of the integration process 
between the CS and the host meniscal rim from 6 to 12 months. 
 
Reguzzoni and co-authors published a case series in which the CS was arthroscopically 
implanted in four patients affected by traumatic irreparable tears of the posterior horn of 
the medial meniscus.  All patients were evaluated before CS surgery and at the time of 
biopsy with the use of the Lysholm score and Tegner activity scale. 
 
All patients returned to activities of daily living by 3 months and were fully active at 6 
months.  No adverse events occurred in this series of patients after CS implantation. The 
Lysholm score and Tegner activity scale increased in all operated knees during the 6 
month follow-up period.  At the re-look arthroscopy, meniscus-like tissue formation was 
noted and the CS was healed to the capsule and host meniscus rim.  One implant showed 
a small area of fragmentation that did not require debridement.  There were no signs of 
synovitis or damage to the joint or apposing cartilage surfaces at 6 months post-
operatively. SEM examinations at six months revealed that the multi-lamellar structure 
typical of the CS scaffold was less evident due to tissue invasion into the pores of the 
scaffold.  These pores were filled by connective tissue, where many cells, either spindle–
shaped or round, were surrounded by newly formed extracellular matrix and blood 
vessels.  No phagocytes were observed.  The invasion of the scaffold by fibroblast-like 
cells and connective tissue matrix, as well as the absence of phagocytes and 
macrophages, confirmed the biocompatibility of the CS.  The authors concluded that the 
morphological findings of this case series demonstrate that the CS provides a three-
dimensional scaffold for colonization by precursor cells and vessels leading to the 
formation of a fully functional tissue. 
 
Both of these case study series provide evidence of active tissue replacement in the 
matrix and gradual resorption of the device.  There were no histological signs of 
inflammatory response.  MRI findings indicate integration of the device, with host tissue 
and initial resorption of the device occurring between 6 and 12 months post-operatively.  

                                                                                                                                                             
42  Ronga M, Bulgheroni P, Manelli A, Genovese E, Grassi F, Cherubino P.  2003.  Short-term evaluation 

of collagen meniscus implants by MRI and morphological analysis.  Journal of Orthopaedics and 
Traumatology 4:5-10. 
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No adverse events were reported in the six patients. No damage to the joint or opposing 
articular surfaces was noted in relook arthroscopies.  The findings are supportive of those 
from the animal studies. 
 
6.3.6 Conclusion – Clinical Benefit Seen with the CS 
 
In all of the studies presented, patients in whom the CS was used improved significantly 
from baseline levels in terms of pain, knee function, self-assessment and activity level.  
Direct visualization of the meniscus at the time of relook arthroscopy surgery revealed 
that the CS performed its function as a surgical mesh. In the multi-center study there was 
a 70% increase in tissue in the combined chronic and acute CS population.  This new 
tissue did not damage the articular surfaces as there was essentially no change in the 
mean Outerbridge scores for the articular surfaces and the surgeons noted no damage 
through direct visualization at the one year relook surgery. 
 
In chronic patients, there was significant improvement in the Tegner Index, which 
indicates that the chronic CS patients regained more of their pre-injury activity level than 
the partial meniscectomy controls.  Additionally, as shown through the survivorship 
analysis, the chronic CS patients underwent significantly fewer unplanned subsequent 
surgeries related to meniscal symptoms when compared to the chronic partial 
meniscectomy controls. 
 
The clinical data presented clearly demonstrate that the CS device functions as a surgical 
mesh, and is safe and effective for its intended use. 
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Section 7. Safety Data for the ReGen CS Device 
 

Extensive information regarding the safety of the CS device has been gathered through 
direct clinical experience.  This information includes data from an IDE study of 162 
patients receiving the CS device having follow-up to 4.9 years on average (range, two 
years to seven years).  The safety information collected includes the recording and 
assessment of all adverse events and complications, findings from arthroscopic relooks 
with biopsies at 12 months post placement, and results from serum studies to assess any 
immunological effects. 
 
The following summary information provides evidence of the safety of the CS device for 
its proposed intended use.  Specifically, this information includes: a comparison of 
adverse events reported in the IDE study between the group of patients receiving the CS 
device and the group undergoing only partial meniscectomy; histological findings from 
biopsy samples taken at 12 months post-placement; findings from a study to evaluate the 
development of a humoral immune-mediated response to the CS device over a 12 month 
period; and a comparison of the risks/complications occurring with the CS device to 
those reported for predicate surgical meshes. 
 
Results from this extensive clinical experience demonstrate that no new types of 
questions are raised regarding safety of the CS device for its proposed intended use 
compared to legally marketed predicate devices. 
 
From the prospective of evaluating the safety of this device as a surgical mesh, it is 
relevant to understand the standard that FDA applied to clearance of other surgical 
meshes with new indications prior to the clearance of the CS device on December 18, 
2008.  Only in rare cases were clinical data included to support the substantial 
equivalence of a surgical mesh.  In the cases where clinical data were required, the 
number of patients evaluated was low (e.g., less than 48), follow up short (e.g., less than 
3 months), typically no control arm was included, and safety data was minimal (see 
Attachment A).  

 
7.1 Serious and Non-Serious Adverse Events: Comparison of CS Device Patient Group 

and Partial Meniscectomy Patient Group in IDE Study 
 

The safety performance of the CS device was assessed by thoroughly evaluating the 
adverse events occurring in the IDE study in all patients, and by comparing events 
occurring in the patient group receiving the CS device to the patient group undergoing 
partial meniscectomy only (serving as the control group).  The study protocol defined an 
adverse event very broadly “…as any unintended or abnormal clinical observation that is 
not of benefit to the patient.  This includes any event not present prior to exposure to 
study treatment or any event already present which worsens in either intensity or 
frequency following exposure.”  This definition includes knee-related events that would 
be viewed by a clinician as part of the normal post injury course for patients with 
meniscus injuries.  The protocol further defined a serious adverse event (SAE) as an 
“…event which is fatal, life-threatening, permanently disabling, unexpected, or results in 
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hospitalization and is at least possibly related to study treatment.”  This definition is more 
in line with what would be reported in the medical literature as a complication and 
therefore makes it possible to compare the CS device to complication rates reported in the 
literature for surgical meshes. 
 
Results of this evaluation showed no statistically significant difference in the rate of 
serious adverse events (SAEs) between the groups, even though the CS patients 
experienced an additional relook surgery and biopsy at approximately 12 months post-
placement. In addition, none of the adverse events reported indicated that the CS device 
was responsible for damage to the joint or the adjacent articular surfaces. A transient 
difference in rates of non-serious adverse events (AEs) was observed between patient 
groups during the initial two years of the study, and was not unexpected due the protocol-
required differences in the two groups (surgical placement of the CS device and one year 
relook and biopsy procedures in the CS group only). 
 
Throughout the mean follow-up duration of 4.9 years (maximum 7 years), SAEs were 
recorded for  of  patients in the CS device group, and for  of  

 patients in the control group.  This difference was not statistically significant (p 
= 0.39).  SAEs that could be considered fatal, life-threatening, or permanently disabling 
were reported for  patients  in the study,  in the CS group and  in the 
control group.  These consisted of deaths in the CS group unrelated to the study,  
cases of deep vein thromboses (DVT) most likely attributed to surgery  

 and  case of colon cancer in the control group.  The 
other SAEs were not life-threatening or permanently disabling and included pain, 
swelling, effusion, synovitis, stiffness, fever, infection, instability, and reduced mobility, 
as well as general medical problems that were unrelated to the knee surgery.  All of these 
were anticipated adverse events and consistent with the types of adverse events noted for 
cleared indications for surgical mesh (Attachment B). The rate of  is also within 
the complication rate reported, on a per patient basis, in the literature for hernia mesh of 
7% to 57% and for the reintervention rate of 16% reported for the Restore device used in 
the shoulder.  All of the adverse events are described in the product labeling for the CS 
device (Attachment E).   
In evaluating SAE rates on a per event basis, there were  SAEs recorded for 162 
patients in the CS group (rate =  events/patient), and  SAEs recorded for 151 
patients in the control group (rate =  events/patient).  This difference was also not 
statistically significant.   
 
Of the SAEs (in  patients) reported for the CS group,  events were noted to have a 
relationship to the device.  These  events involved  patients, or  of the CS 
device group, and included  patients in whom the device was explanted.  There 
is no relevant comparison to rate of device-related events in the control group because no 
device was placed in the partial meniscectomy patients to reinforce the weakened 
meniscus.  In evaluating the SAE rates over time, there is no statistically significant 
difference in either the per-patient or per-event rates at any time point. From 2 years 
through 7 years (mean 4.9 years), the rates of patients reporting SAEs were similarly low 
in both the CS and control patients (  and , respectively), indicating no issues of 
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safety.  Please refer to Figures 15 and 16 below showing the incidence of SAEs and 
device-related SAEs by time period. 
 

Figure 15. Summary of All AEs By Time Period 
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OPERATIVE (0 days) 162 151 4.6%
1-7 DAYS (1-21 days) 162 151 11.3%
6 WEEKS (22-63 days) 161 147 17.0%
3 MONTHS (64-136 days) 160 147 17.7%
6 MONTHS (137-273 days) 157 144 22.9%
12 MONTHS (274-547 days) 152 140 30.7%
24 MONTHS (548-912 days) 146 134 30.6%
> 24 MONTHS (> 912 days) 142 132 47.7%
OVERALL 162 151 76.2%

* Assuming a Poisson distribution for each ev
** Fisher's Exact Test
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Figure 16. Summary of All Serious Device-Related AEs By Time Period 
 

Serious Device-Related 
Adverse Events CMI 

 
Patients 

Followed (N) 
Number of 
E

Number of Patients 
Exp. Events 

Rate of Events 
per Patient 

Percent Patients 
Exp. Event  

OPERATIVE (0 days) 162 
1-7 DAYS (1-21 days) 162 
6 WEEKS (22-63 days) 161 
3 MONTHS (64-136 days) 160 
6 MONTHS (137-273 days) 157 
12 Months (274-547 days 152 
24 MONTHS (548-912 days) 146 
>24 MONTHS (>912 days 142 
OVERALL 162 

 
 In evaluating the non-serious AEs reported in the study for both the CS device patient 
group and the control group, differences in rates were shown; however, these differences 
occurred within six months of the surgery, that is, during the healing and rehabilitation 
period associated with the CS device, and again at the 12 month time point when the CS 
patients underwent the protocol-required relook surgery and biopsy (the control group did 
not undergo a relook or biopsy procedure).  By the two year time point and beyond, the 
rates of non-serious AEs occurring in the CS device group were equal to those occurring 
in the control group.  Please refer to Figure 17 below showing the incidence of non-
serious AEs by time period. 
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Figure 17. Summary, All Non-Serious AEs, By Time Period 
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OPERATIVE (0 days) 162 4.9%
1-7 DAYS (1-21 days) 162 6 24.1% 151
6 WEEKS (22-63 days) 161 0 0 19.3% 147
3 MONTHS (64-136 days) 160 25.6% 147
6 MONTHS (137-273 days) 157 5 30.6% 144
12 MONTHS (274-547 days) 152 0 40.8% 140
24 MONTHS (548-912 days) 146 4 24.0% 134
> 24 MONTHS (> 912 days) 142 0 33.8% 132
OVERALL 162 84.0% 151

* Assuming a Poisson distribution for each event rate
** Fisher's Exact Test

Non-serious Adverse Events CMI Control

 
 
The transient difference in non-serious AE rates between the CS group and control group 
are to be expected.  With placement of any device, there are physiological responses to 
the device and procedure.  With these absorbable meshes, there is frequently an 
inflammatory response associated with the material and the suture used to attach the 
mesh.  This inflammatory response is frequently associated with pain, swelling and 
effusions.  With absorbable meshes there is also a longer-term inflammatory response to 
the degradation products from the resorbable materials.  There are complications 
associated with the stiffness, primarily of non-absorbable meshes, that may cause damage 
to adjacent anatomic structure (e.g., in the use of urinary slings, abdominal wall meshes 
and pelvic reconstruction).  There is always the possibility of infection associated with 
the device or simply the time added to the surgery to implant the device.  The 5 year 
clinical follow-up and low rate of additional non-serious adverse events, and the 
comparability of SAEs between the CS and partial meniscectomy, are remarkable given 
the addition of suturing, surgery time to implant the device, relook arthroscopy and 
biopsy to which the CS patients were subjected.  The benefit of additional tissue 
reinforcing the meniscus far outweighs the minimal risks seen with the use of the CS 
device, in the same way as it does with other resorbable surgical mesh indications. 
 
Because the patients of the IDE study have been followed for a mean of 4.9 years and a 
maximum of 7 years, these data clearly establish the long-term safety of the device to an 
extent that the Agency has not seen in any predicate surgical meshes with new indications 
undergoing review for substantial equivalence via the 510(k) process. Clinical safety data 
on cleared surgical meshes with site-specific indications for use were limited or non-
existent. 
 
In summary, patients in the CS device group and partial meniscectomy control group 
experienced no statistically significant difference in the rate of serious adverse events, 
neither cumulatively nor at any time point through the mean 4.9 year follow-up, 
providing evidence of long term safety.  Furthermore, the SAE rate through 4.9 
years of follow-up for the CS patients is comparable to the complication rates for 
predicate surgical meshes used in hernia repair (7% - 57%) or rotator cuff repair (16%).43

                                                 
43 See references 46-51 
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The transient difference in rates observed between patient groups for non-serious AEs 
during the initial two years of the study is expected due the protocol-required differences 
in the treatment and control groups (surgical placement of the CS device and one year 
relook and biopsy procedures).  
 
In addition to the rates, the type and extent of adverse events noted for patients receiving 
the CS device were similar to those for the control patients.  The events were not 
unexpected, were consistent with those associated with the cleared indications for use of 
predicate surgical mesh devices, and have been incorporated in the CS device product 
labeling (Attachment E).  This represents a worst case comparison, as the partial 
meniscectomy group had no device placement and no relook surgery or biopsy at 1 year 
post operatively.  Other surgical meshes with new indications have not undertaken a 
comparison of adverse events or complications associated with treatment with and 
without the use of the device. Thus, the Regen CS 510(k) provides FDA with greater 
assurance of safety relative to predicate meshes than any predicate mesh demonstrated 
when cleared for a new anatomical location/indication.  
 

7.2 Evaluation for Immunological Effects 
 

Safety of the CS device was also evaluated through a study conducted to assess the 
development of humoral antibodies against the CS device.  Sera were obtained from 
patients in both the CS device group and the partial meniscectomy control group for up to 
12 months post-surgery. The protocol excluded subjects previously exposed to CS or 
collagen.  Sera were collected at the investigational sites, frozen and shipped directly to 
an independent laboratory where they were assayed in an ELISA modified for human 
immunoglobulin detection using CS as the antigen.  The laboratory was blinded to the 
treatment group at the time of assay. 
 
The results demonstrated no significant differences between the control and CS treated 
groups that could not be accounted for by normal assay variability.  There was no 
evidence of significant antibody formation to the CS at any time point up to the 12 month 
endpoint.  Analysis of results from individual subjects demonstrated few with elevated 
antibody levels in this assay.  Of the individuals having reactive sera, some were in the 
control group and some in the CS treatment group.  In addition, the clinical course of 
subjects with the highest levels of antibody reactivity against the CS using ELISA was 
normal, with the individuals showing no evidence of a significant inflammatory response 
or impaired healing.  In summary, there were no relevant elevations of antibodies against 
CS in treated subjects and no evidence of clinically significant humoral immune-
mediated response to the implant, indicating no safety concerns regarding development of 
an immune response to the CS device. 
 
A copy of the complete immunology report is included in Appendix G of the 510(k) 
submission K082079. 
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7.3 Complications and Risks: Comparison of Use of CS Device and Predicate 
Resorbable Surgical Meshes 

 
The complications occurring with use of the CS device during clinical evaluations were 
compared with the risks and complications reported in the literature, Medical Device 
Reporting (MDR) database, and labeling for predicate resorbable surgical meshes.  There 
were no reported adverse events that occurred during the IDE clinical study related to the 
CS device or CS device placement that were of a different type than those that have been 
reported for other surgical meshes.  Please refer to Attachment B which lists the 
complications associated with placement of a surgical mesh in various anatomic locations 
(including general surgical risks), and to Figure 18 below which compares the types and 
rates of complications occurring with use of the CS (serious adverse events and device-
related serious adverse events) and predicate devices used for rotator cuff repair (DePuy’s 
Restore) and hernia repair.  These complications include: infection, abscess, fever, wound 
drainage, incisional dehiscence, inflammation, swelling, redness, pain, hematoma, sterile 
effusion, seroma formation, general surgical risks such as neurological, cardiac or 
respiratory deficit, immunologic reaction, allergic reaction, adhesion, fistula formation, 
device tear, device migration, instability, restricted freedom of movement or stiffness, 
prolonged post-operative rehabilitation or patient non-compliance with rehabilitation, 
delayed or failed incorporation of the device, and recurrence of the soft tissue defect. 
 

Figure 18. Complications and Serious Adverse Events 
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Importantly, recurrence of the tissue defect requiring reintervention is a risk that is 
associated with the placement of any surgical mesh.  Recurrence attributable to the device 
is typically due to failure of the surgical mesh to reinforce the area of tissue defect 
through lack of incorporation into the surrounding tissue, through mechanical failure 
(tearing or fraying of device or dissolution of the mesh), or through device malposition or 
migration.  In the IDE study during the mean follow-up of 4.9 years (7 year maximum), 

of the 162 patients receiving the CS device underwent explantation of the 
device due to delayed or failed incorporation of the device  or due to skin infection 
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.  In all cases, explantation of the CS device was accomplished through a minimally 
invasive arthroscopic procedure. 
 
Explantation due to delayed or failed incorporation of the device occurred at six weeks 

, four months , six months , and nine months ) post placement, and 
the explant due to infection occurred at three weeks post placement.  In one of these five 
cases the patient violated the rehabilitation protocol; in a second, the patient fell within 
six weeks of placement; and in a third, the histology indicated that an infection was 
possible.  The patient who violated the rehabilitation protocol received a second device 
and again violated the rehabilitation protocol.  The second device was explanted due to 
failure to incorporate.  In addition to these six patients, eight (5.1%) had reinjuries of the 
treated meniscus requiring meniscectomy or meniscal transplantation.  This results in a 
total reintervention rate for the CS of   
 
Like the types and rates of other complications associated with use of surgical mesh, the 
explant, recurrence and reintervention rates observed in the IDE study data are 
comparable to those reported for surgical meshes in other applications.    Brockman, et 
al44  reported early recurrence rates requiring reintervention after laparoscopic hernia 
repair from 3.4% to 15.7%. Malcarney, et al.45 reported a reintervention rate of 16% in 
patients undergoing rotator cuff repair with the Restore device.  Helton, et al.46 reported a 
ventral hernia recurrence rate of 9% using the Surgisis product.  LeBlanc, et al.47 
reported a recurrence rate of 6% for various types of surgical meshes in hernia repair. 
Heniford, et al.48 reported a 4.7% recurrence rate for various types of surgical meshes 
used during laparoscopic repair of ventral hernias, and Lawson-Smith, et al.49

 

 reported a 
recurrence rate of 2.9% when using surgical mesh and fascia to repair incisional hernias. 

It is apparent from the literature that the complications observed in the IDE study are not 
exclusive to the use of the CS device.  These complications are similar in type and rate of 
occurrence to those reported for the cleared indications of predicate surgical meshes for 
various types of soft tissue repair.  Therefore, no new types of safety and effectiveness 
questions are raised from use of the CS device as compared to use of the legally marketed 
predicate devices.  Moreover, these complications have been appropriately identified in 
the labeling for the CS device (please refer to Attachment E). 
 

                                                 
44 Brockman JB, Patterson NW and Richardson WS. Burst strength of laparoscopic and open hernia repair.  Surg. 
Endosc. 2004;18: 536-539 
45 Malcarney H, Bonar F, Murrell G. Early inflammatory reaction after rotator cuff repair with a porcine small 
intestine submucosal implant.  American Journal of Sports Medicine 2005;33:907-911. 
46 Helton WS, Fisichella P, Berger R, Horgan S, Espat N, Abcarian H. Short-term outcomes with small intestinal 
submucosa for ventral abdominal hernia.  Archives of Surgery 2005;140:549-562. 
47 LeBlanc KA. Complications associated with the plug and patch method of inguinal herniorrhaphy.  Hernia  
2001;5:135-138.   
48 Heniford BT, Park A, Ramshaw B, Voeller G. Laparoscopic repair of ventral hernias: Nine year’s experience 
with 850 consecutive hernias.  Annals of Surgery  2003;238:391-400. 
49 Lawson-Smith MJ, Galland RB. Combined fascia and mesh repair of incisional hernias.  Hernia 2006;  [epub]. 
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7.4 Marketing Experience Outside of U.S. 
 

The CMI, the same device as the CS but with different indications and instructions for 
use from the CS, has been approved in the EU for 10 years for use in treating medial 
meniscus injuries.  The device is currently marketed in Austria, Belgium, Germany, Italy, 
Spain and Switzerland.  In 2007, product distribution to Poland and South Africa began.  
In 2006, the CMI device was approved for marketing in the EU for use in the treatment of 
lateral meniscus injuries.  As of September 2007,  devices have been sold to 
ReGen’s international distributor. 
 
There have been  reported complaints involving a total of devices .  One 
involved a single device that had a tear that was noted prior to surgery and the device was 
therefore discarded and not used.  The second involved radial tears that appeared on the 
inner margin of three devices at the time of placement; all devices were placed by the 
same physician.  The tears were judged due to trauma during introduction through the 
cannula, and the physician was informed of proper placement techniques.  No untoward 
effects occurred as a result of the tears noted (devices remained in place).  The third 
involved a post operative infection which did not appear to be related to the device.  The 
device was explanted, the patient treated with antibiotics and the patient recovered 
without further complications.  The fourth involved a patient who developed pain and 
swelling in the operative knee at the four month post-operative time period.  The patient 
underwent explant of the CMI.  Histologic evaluation of the tissue samples indicates that 
patient had an infection.  The fifth involved a patient that developed pain and swelling at 
approximately five months post-implantation.  The patient underwent an explant at this 
time period.   
 
There have been no published reports or complaints related to changes in articular 
surfaces due to the use of the device.  The complaints reported for the product are the 
same types of complaints that are reported for other types of surgical mesh as those listed 
in Attachment B. 
 

7.5 Marketing Experience in the U.S. 
 
Following the FDA clearance of the CS device on December 18, 2008, the company 
initiated training of surgeons in the use of the device and marketing of the device for its 
cleared indications as a surgical mesh for treatment of chronic and acute injuries of the 
medial meniscus.   From January through September of 2009,  surgeons were trained 
in the use of the use of the Menaflex device and approximately  surgeries were 
performed.   
 
In September 2009, FDA issued a damaging self-assessment preliminary report with 
speculative observation and conclusions based, we believe, on several incorrect 
statements.  While FDA indicated that they had not identified any safety issues with the 
device and marketing of the Menaflex could continue, the report put significant financial 
pressure on ReGen.  This resulted in the suspension of additional surgeon training and 
significant reduction in marketing of the device.    
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7.6 Conclusion: Safety of the CS Device  
 

Results from extensive clinical experience with up to seven years of follow-up 
information demonstrate the safety of the CS device for its proposed intended use.  The 
adverse events and complications that occurred in the clinical study were not unexpected 
and were consistent with those associated with other FDA cleared surgical meshes used 
in other anatomic locations.  Additionally, the adverse events were consistent with those 
reported for other meniscus treatments such as partial meniscectomy and meniscus repair.  
Suitability and safety of use is also supported by the results from the relook procedures 
and biopsies which showed the device provides reinforcement and a scaffold for 
meniscus-like matrix production by the host, with no apparent damage to the joint or 
adjacent articular surfaces attributed to the use of the device. Evidence of safety of use of 
the CS device is further supported through results of the immunology study, showing no 
evidence of clinically significant antibody formation and through the marketing 
experience outside of the United States.  
 
Reasonable assurance is therefore provided that the CS device is at least as safe and 
effective as legally marketed surgical mesh predicates and raises no new types of safety 
or effectiveness questions when compared to those predicates with the same intended use, 
which is to reinforce soft tissue and provide a scaffold for replacement by the patient’s 
own tissue. 

 



 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Attachment A 
Table of Cleared Surgical Meshes with New Indications  

And Data Relied Upon 



 

 
 

Predicate Resorbable Surgical Meshes (21CFR878.3300) with New Indication(s)* 
 
510(K) INDICATIONS COMMENTS 
K923657 Bio-Vascular 
Supple Peri-Guard 

For repair of hernias and other intra-abdominal soft tissue defect or 
deficiency 

No 510k summary; Purged 510k 

K940205 Bio-Vascular 
Peri-Strips 

For surgical stapling of lung tissue, gastric stapling, rectal and vaginal 
prolapse, urethral sling, reconstruction of the pelvic floor, and hernia or 
defects of the diaphragm, thoracic and abdominal wall 

No 510k summary; Purged 510k 

K942911 Glycar 
Tissue Repair Patch 

For repair of hernias and other intra-abdominal soft tissue defect or 
deficiency 

No 510k summary; Purged 510k; Bio-
Vascular Peri-Guard device used as 
predicate 

K954665 Glycar 
Staple Strips 

For surgical stapling of lung tissue, gastric stapling, rectal and vaginal 
prolapse, urethral sling, reconstruction of the pelvic floor, and hernia or 
defects of the diaphragm, thoracic and abdominal wall 

No 510k summary; Purged 510k; Bio-
Vascular Peri-Strips device used as 
predicate 

K961440 Fusion 
Medical RapidSeal 
Patch 

Reinforces soft tissue of the lung thereby sealing or reducing air leaks 
that occur during pulmonary surgery 

Evaluation in 26 patient open-labeled 
study with endpoint of leak closure. 
Results showed out of 52 leaks, 96% 
were successfully closed. 

K963226 Boston 
Scientific Surgical 
Fabrics (aka Protegen 
Sling) 

Intended to reinforce soft tissue where weakness exists for the urological, 
gynecological and gastroenterological anatomy inclusive but not limited 
to the following procedures: pubourethral support, urethral and vaginal 
prolapse repair, colon and rectal prolapse repair, reconstruction of the pelvic 
floor, bladder support, and sacro-colposuspension. 

Tested and compared to the predicate 
devices (synthetic meshes and Peri-
Guard mesh) 
Note: Device was removed from the 
market in 1999 due to high incidence of 
erosion 

K964857 Fusion 
Medical RapidSeal 
Patch 

Provides a temporary matrix during the natural tissue repair process, 
resulting in the additional benefit of hemostatic tamponade 

Clinical evaluation in 48 patients 
during “pre-commercial phase” (from 
purged 510k) Results were no patch-
related complications, and patch was 
capable of successfully reducing or 
sealing air leaks intraoperatively. Note: 
no clinical data to support benefit of 
tamponade, only animal data. 

 
*Data  in this table is based on publically available information. 



 

 
 

510(K) INDICATIONS COMMENTS 
K980483 Mentor 
Suspend Sling 

Intended to reinforce soft tissue where weakness exists in the urological 
anatomy inclusive of the following procedures: pubourethral support and 
bladder support, urethral and vaginal prolapse repair, reconstruction of the 
pelvic floor, and sacro-colposuspension. Intended for the treatment of 
female urinary incontinence resulting from urethral hypermobility or 
intrinsic sphincter deficiency. 

Comprised of segmented polyether urea 
urethane elastomer with an anti-bacterial 
coating. Tested for biocompatibility and 
suture poll strength. Cited predicates 
were the GoreTex Tissue Reinforcement 
Patch and the Protegen Sling. 

K983162 Bio-Vascular 
Peri-Guard and Peri-
Strips 

For repair of pericardial structures and for use as a prosthesis for the 
surgical repair of soft tissue deficiencies which include: defects of the 
abdominal and thoracic wall, gastric banding, muscle flap reinforcement, 
rectal and vaginal prolapse, reconstruction of the pelvic floor, and hernias 
(including diaphragmatic, femoral, incisional, inguinal, lumbar, 
paracolostomy, scrotal, and umbilical hernias). 
 
For use as a prosthesis for the surgical repair of soft tissue deficiencies 
using surgical staplers. To reinforce staple lines during lung resections 
including pneumonectomy, pneumoreduction, pneumectomy, 
lobectomies, segmentectomies (segmental resections), wedge 
resection, bullectomies, blebectomies, bronchial resections, and other 
lung incisions and excisions of lung and bronchus. 

No performance data cited other than 
cross-linked treatment with 1M NaOH  

K001738 DePuy 
Restore 

For use in general surgical procedures for reinforcement of soft tissue where 
weakness exists. The device is intended to act as a resorbable scaffold 
that initially has sufficient strength to assist with a soft tissue repair, 
but then resorbs and is replaced by the patient's own tissue.  In 
addition, the implant is intended for use in the specific application of 
reinforcement of the soft tissues which repaired by suture or suture 
anchors limited to the supraspinatus during rotator cuff repair surgery. 

Feasibility study 5 patients followed 
for 3 months, with several surgeon 
letters of support (from purged 510k) 

K021160 Carbon 
Medical Technologies 
Dermatrix 

Intended for use in the treatment of hernias where the connective tissue 
has ruptured or for implantation to reinforce soft tissues where weakness 
exists in the urological, gynecological and gastroenterological anatomy. This 
includes but is not limited to the following procedures: pubourethral support 
including urethral slings, urethral and vaginal prolapse repair, colon and 
rectal prolapse repair, reconstruction of the pelvic floor, bladder support, 
tissue repair, and sacro-colposuspension. 

510k Summary cites bench testing and 
“numerous clinical experiences” 

K024199 
OsteoBiologics IMMIX 
Thin Film 

For use wherever temporary wound support is required, to reinforce soft 
tissue where weakness exists, or for the repair of hernia or other fascial 
defects that require the addition of a reinforcing, or bridging material to 
obtain the desired surgical result.  This includes, but is not limited to the 
following procedures: vaginal prolapse repair, colon and rectal prolapse 
repair, reconstruction of the pelvic floor and sacral colposuspension. 

Bench tested cited to “support its 
suitability for use in a clinical situation” 



 

 
 

510(K) INDICATIONS COMMENTS 
K031969 DePuy 
Restore 

For use in general surgical procedures for reinforcement of soft tissue where 
weakness exists.  In addition, the implant is intended for use in the specific 
application of reinforcement of the soft tissues, which are repaired by suture 
or suture anchors, during rotator cuff repair surgery.  The Restore Implant is 
not intended to replace normal body structure or provide the full 
mechanical strength to repair the rotator cuff.  Sutures to repair the tear 
and sutures or bone anchors to reattach the tissue to the bone provide 
mechanical strength for the rotator cuff repair.  The Restore Implant 
reinforces soft tissue and provides a resorbable scaffold that is replaced 
by the patient's own soft tissue. 

510k summary states: “…additional 
expanded indications for use does not 
alter the therapeutic effect based upon 
safety and effectiveness considerations 
and evidenced by clinical data.  

K030782 Gore 
Seamguard Staple 
Line Reinforcement 

For surgical procedures in which soft tissue transection or resection with 
staple line reinforcement is needed. Can be used for reinforcement of 
staple lines during lung resection and for reinforcement of gastric staple lines 
during bariatric surgical procedures of gastric bypass and gastric 
banding. 

Device “integrity testing” performed 

K03337 Ethicon 
UltraPro Mesh 

For the repair of hernias and other abdominal fascial deficiencies that 
require the addition of a reinforcing or bridging material to obtain the 
desired surgical result. 

510k summary states: “comparison to 
other commercialized surgical meshes 
indicates equivalency in clinical 
performance.” “Additionally, animal testing 
demonstrated that UltraPro would achieve 
good tissue ingrowth.” 

K040364 Porex 
Surgical Medpore 
Surgical Implant 

For non-weight bearing applications of craniofacial 
reconstruction/cosmetic surgery and repair of craniofacial trauma 

No testing cited 

K042809 
Organogenesis 
CuffPatch 

For reinforcement of soft tissues repaired by sutures or suture anchors, 
during tendon repair surgery including reinforcement of rotator cuff, 
patella, Achilles, biceps, quadriceps or other tendons. Not intended to 
replace normal body structure or provide the full mechanical strength to 
support tendon repair of the rotator cuff rotator cuff, patella, Achilles, 
biceps, quadriceps or other tendons. Sutures, used to repair the tear, and 
sutures or bone anchors, used to attach the tissue to the bone, provide 
biomechanical strength for the tendon repair.  CuffPatch surgical mesh 
reinforces soft tissue and provides a resorbable scaffold that is replaced by 
the patient's own soft tissue. 

510k summary states bench testing 
indicates suitability for its intended clinical 
applications 



 

 
 

510(K) INDICATIONS COMMENTS 
K043259 Kensey 
Nash BioBlanket 

For use in general surgical procedures for the reinforcement and repair of soft tissue 
where weakness exists including, but not limited to defects of the thoracic wall, 
muscle flap reinforcement, rectal and vaginal prolapse, reconstruction of the pelvic 
floor, hernias, suture line reinforcement and reconstructive procedures.  The device 
is also intended for reinforcement of the soft tissue which are repaired by suture or 
suture anchors, limited to the supraspinatus, during rotator cuff repair surgery. 

510k summary cites biocompatibility, 
integrity, in vitro and in vivo performance 
testing 
 
 
 

K043388 Pegasus 
Biologics OrthoAdapt 
Surgical Mesh 

For implantation to reinforce soft tissue including but not limited to: defects of 
the abdominal and thoracic wall, muscle flap reinforcement, rectal and 
vaginal prolapse, reconstruction of the pelvic floor, hernias, suture-line 
reinforcement, and reconstructive procedures.  The device is also intended 
for the reinforcement of soft tissues repaired by sutures or suture anchors 
during tendon repair surgery including reinforcement of rotator cuff, patella, 
Achilles, biceps, quadriceps, or other tendons.  OrthoAdapt is not intended to 
replace normal body structure or provide the full mechanical strength to 
support tendon repair of the rotator cuff, patella, Achilles, biceps, quadriceps 
or other tendons.  Suture, used to repair the tear, and sutures or bone 
anchors, used to attach the tissue to the bone, provide biomechanical 
strength for the tendon repair. 

No 510k summary – statement only 

K050337 Cook 
Biotech SIS Fistula 
Plug 

For implantation to reinforce soft tissue where a rolled configuration is 
required, for repair of anal, rectal, and enterocutaneous fistulas. 

Clinical experience in ~25 patients with 
approximately 3 months follow-up to show 
fistula closure. (from abstract presented 
by DN Armstrong at the meeting of The 
American Society of Colon and Rectal 
Surgeons, Philadelphia, Pennsylvania, 
April 30 to May 5, 2005) 
 

K050445 AMS 
Collagen Dermal 
Matrix 

For use in the treatment of hernias where the connective tissue has ruptured 
or for implantation to reinforce soft tissues where weakness exists in the 
urological, gynecological and gastroenterological anatomy.  This includes but 
is not limited to the following procedures: pubourethral support including 
urethral slings, urethral and vaginal prolapse repair, colon and rectal prolapse 
repair, reconstruction of the pelvic floor, bladder support, tissue repair, sacral 
colposuspension and reinforcement in the repair of Peyronie's disease.  
By providing pubourethral support, the AMS collagen dermal matrix may be 
used for the treatment of urinary incontinence resulting from urethral 
hypermobility or intrinsic sphincter deficiency. 

510k summary cites bench testing 



 

 
 

510(K) INDICATIONS COMMENTS 
K051701 Ethicon 
Vicryl Mesh Bag 

For use wherever temporary wound or solid organ support is required 
(kidney, liver, spleen) 

No testing cited in 510k summary; Vicryl 
mesh used as predicate 

K061892 Cryolife 
ProPatch Soft Tissue 
Repair Matrix 

For implantation to reinforce soft tissues where weakness exists, including but not 
limited to: defects of the abdominal and thoracic wall, muscle flap reinforcement, 
rectal and vaginal prolapse, reconstruction of the pelvic floor, hernias, suture-line 
reinforcement, and reconstructive procedures. The device is also intended for the 
reinforcement of soft tissues repaired by sutures or suture anchors during tendon 
repair surgery including reinforcement of rotator cuff, patella, Achilles, biceps, 
quadriceps, or other tendons.  Device is not intended to replace normal body structure 
or provide the full mechanical strength to support tendon repair of the rotator cuff, 
patellar, Achilles, biceps, quadriceps or other tendons.  Suture, used to repair the 
tear, and sutures or bone anchors, used to attach the tissue to the bone, provide 
biomechanical strength for the tendon repair. The device reinforces soft tissue and 
provides a resorbable scaffold that is replaced by the patient's own soft tissue. 

510k cites bench testing performed 

 

 



 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Attachment B 
Comparison of Risks in Surgical Meshes 



 

 
 

COMPARISON OF COMPLICATIONS WITH PREDICATES 
 
Complications and Potential Risks Collagen 

Scaffold 
(ReGen) 

Restore 
(DePuy) 

Fistula 
Plug 
(Cook 
Biotech) 

Surgisis 
/Stratasis 
(Cook 
Biotech) 

CuffPatch 
(Organo-
genesis) 

TissueMend 
(TEI) 

ZCR Patch, 
Enduragen, 
Permacol, 
Pelvicol 
(TSL) 

Peri-Guard 
(Synovis) 

Infection X* X* X* † X  †  X  † 
Abscess  X X* † X  †  X  † 
Wound drainage / incisional 
dehiscence/ Op site blister   X  †  X X† X† X† 

Inflammation / Swelling / Redness / 
Pain / Fever / Granuloma tissue/ Cyst/ 
Synovitis 

† 

X* X* X* † X X† X† X†  † 

Sterile Effusion X* X*   †  X  †   
Seroma/Hematoma Formation X*   X*    X  † 
Induration   X*    X  † 
Allergic reaction X* X* X*      
Immunologic reaction X* X*  †      
Adhesion / Agglutination X* X*      X  † 
Fistula Formation   X* X  †  X  † 
Device Stretch / Fracture / Tear/ 
Instability X* X*      X X† 

Device Migration / Extrusion 

† 

  X*  X  † X X† 
Delayed or failed incorporation / 
inadequate healing / Recurrence of 
Defect  

† 

X* X* X* † X X† X† X† X† 

Tissue necrosis 

† 

      X  † 
Restricted Freedom of Movement / 
Stiffness X* X*  †      



 

 
 

Complications and Potential Risks Collagen 
Scaffold 
(ReGen) 

Restore 
(DePuy) 

Fistula 
Plug 
(Cook 
Biotech) 

Surgisis 
/Stratasis 
(Cook 
Biotech) 

CuffPatch 
(Organo-
genesis) 

TissueMend 
(TEI) 

ZCR Patch, 
Enduragen, 
Permacol, 
Pelvicol 
(TSL) 

Peri-Guard 
(Synovis) 

Prolonged Post-op Rehab X* X*        
Patient non-compliance with rehab X* X*       
General surgical risks such as 
neurological, cardiac or respiratory 
deficit 

X* X*        

Death  X  †      
 

*From Product Labeling 
†

 
From MAUDE Database  
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Attachment C 
 

Diagrams showing Surgical Placement of the CS in the 
Meniscus and Restore in the Shoulder 

 
And 

 
Restore Orthobiologic Implant  

Surgical Technique for the Shoulder* 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

*from manufacturer’s publicly available information



 

CONFIDENTIAL 

SURGICAL TECHNIQUE FOR SURGICAL MESH 
 

  IN THE SHOULDER                                                       IN THE MENISCUS     
       

                                                                                                       
 

 
 
 
            

                            
 
 
               

 
 
 

                 
 
 
 

A rotator cuff tear results in thinned, 
delaminated or deficient rotator cuff tendon. 

A meniscus tear results in thinned or 
deficient meniscus. 

Damaged or loose tissue is removed and the rotator cuff is 
supported by suturing, if necessary. 

Damaged or loose tissue is removed, leaving the 
intact meniscus rim for support.  The dotted line 
outlines additional tissue that would be removed 
if the CS were not going to be used to reinforce 
the defect.    

The surgical mesh (Restore) is trimmed to fill 
the void and it is sutured to the rotator cuff.  It 
acts as a scaffold to increase tissue volume.    

The surgical mesh (CS) is trimmed to Fill the 
void and it is sutured to the meniscus rim.  It 
acts as a scaffold to increase tissue volume. 
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RestoreRestore®®

O RT H O B I O L O G I C  I M P L A N TO RT H O B I O L O G I C  I M P L A N T



After the completion of a preferred exposure technique, perform a

thorough, systematic inspection of the rotator cuff. If the tendon

appears healthy and robust (Fig. 1), the Restore® Implant is not 

necessary. If the tendon is thin, delaminated or frayed (Fig. 2), or  if

it is a revision case, use of the Restore Implant should be considered.

If there is a massive, chronic, retracted tear that cannot be mobilized

back to bone or where the muscle tissue has undergone substantial

fatty degeneration, the Restore Implant should not be used (Fig. 3).

11

RestoreRestore

Inspection and Classification

Surgical Technique written with Drs. David Collins and Michael Wirth
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Restore Implant Appropriate

Restore Implant Should Not Be Used

FIG. 2

FIG. 3

FIG. 1

Restore Implant Not Necessary



FIG. 4

3First Repair Host Tissue
Use #2 ETHIBOND® braided suture (or other nonab-
sorbable suture at least one millimeter in diameter) to
repair the rotator cuff tear. The free ends of the suture
should exit the free margin of the tendon. Repair lon-
gitudinal components of the tear in a side-to-side
manner with the suture knot inverted to enhance
bursal side smoothness. Secure the remaining tendon
edge, leaving the suture ends free for transosseous
tunnel passage. At the appropriate point of cuff
attachment on the humeral head, remove any
remaining soft tissue. The bone is “roughened” with
a burr or curette (Fig. 4). Alternatively, create a shal-
low trough (Fig. 5). Transosseous tunnels connect the
site of reattachment to the lateral cortex of the
humerus (Figs. 6A and 6B). Alternately, use suture
anchors for the rotator cuff repair.

(FIG. 6B)

FIG. 5

FIG. 6A

2Debridement

Debride the fibrotic edge of the torn cuff and free
the glenohumeral and bursal surfaces of the cuff
from adhesions to facilitate mobilization of the
torn tendon to its insertion site near the greater

tuberosity. Place simple stay sutures within the
rotator cuff; this will enable the cuff to be safely
manipulated, while minimizing tissue trauma.



ass the previously placed
sutures through the bone tun-
nels and tie over a bony
bridge, securing the cuff in a
tension-free fashion with the
arm at the side (Figs. 7 and 8).

f the rotator cuff has been
thinned (Fig. 9), if it is delami-
nated (Fig. 10), or if coverage of
the humeral head is incomplete,
(Fig. 11), apply the Restore
Implant. 

FIG. 9

P

I

FIG. 7

FIG. 8

FIG. 11

FIG. 10



se a small piece of Esmarch bandage or the Restore

foil package as a template for fashioning the size and

shape of the implant. Note: approximately seven to

ten minutes prior to use, completely submerge the

Restore Implant in a bowl of sterile water or room-

temperature saline (do not let the implant soak more

than 30 minutes). The template is generally patterned

to extend one-centimeter beyond the compromised

area of the rotator cuff tissue (Fig. 12).

uture the Restore Implant to the rotator cuff using

an interrupted 0 ETHIBOND® suture (or other non-

absorbable suture) attached to a tapered needle.

Secure the stitch at least 5 mm within the edge of the

Restore Implant and securely purchase the rotator

cuff at least one centimeter beyond its compromised

area. To prevent the Restore Implant from becoming

creased or rippled during the suture application,

apply a small amount of tension to the implant. This

is accomplished in a manner similar to tightening lug

nuts on a wheel and provides a tympanic membrane-

like effect over the repair (Figs. 13 & 14). Failure to

apply tension may result in implant resorption with-

out producing the desired scaffolding effect. 

Photomicrograph of a Restore Implant 
regenerated tendon and bone interface at
six months showing tissue architecture
like that of a normal tendon.

S

U FIG. 12

FIG. 14

FIG. 13Preclinical
Animal Study



For the cuff that is extremely thin, shape the

implant even with the free edge of the rotator

cuff. The cuff and the implant will share common

sutures to coincide with their point of reattach-

ment on the greater tuberosity (Figs. 15A & 15B).

ssess the repair site for security and smooth

passage beneath the coracoacromial arch as the

shoulder is gently taken through range of motion.

Make any necessary corrections. It is critical that

the deltoid is securely reattached to the

acromion if its release has been part of the 

surgical exposure.

physical therapy is

an important element for success when performing

rotator cuff repair surgery. Early passive range of

motion is generally recommended. Add gentle, active

range of motion (ROM) and strengthening exercises to

the postoperative rehabilitation as tolerated by the

repair.

A

Postoperative

FIG. 15A

FIG. 15B



Comparison of failure loads at 3, 6
and 12 months in animal studies. At
all time points the Restore Implant
regenerated tendon is as strong as the
surgical control.

3                  6              12 

Months

he Restore Implant is a

matrix. A scaffold. It reinforces

soft tissue that has been 

weakened or torn. When used

as a scaffold  to reinforce rotator

cuff repair, new tissue ingrowth

occurs and the Restore Implant

gradually resorbs, leaving a

strong, healing bond. 
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ORDERING INFORMATION

CAT. NO. DESCRIPTION SIZE

5M0504
0611-52-050 (Rev. 2)

INDICATIONS
The DePuy Restore® Orthobiologic Soft Tissue Implant is intended for use for reinforcement 
of the soft tissues, which are repaired by suture or suture anchors, during rotator cuff repair 
surgery.

The Restore® implant is not intended to replace normal body structure or provide the full
mechanical strength to repair the rotator cuff. Sutures to repair the tear and suture or bone
anchors to reattach the tissue to the bone provide mechanical strength for the rotator cuff
repair. The Restore® implant reinforces soft tissue and provides a resorbable scaffold that is
replaced by the patient’s own soft tissue.

CONTRAINDICATIONS
This product should not be placed in individuals who are allergic to pork or pork products or 
who have a history of multiple severe allergies, allergies to animal derived products or an 
overly sensitized immune system. 

This product is not indicated for or intended for use in massive chronic rotator cuff tears that
cannot be mobilized or where the muscle tissue has undergone substantial fatty degeneration.

WARNINGS AND PRECAUTIONS
There is evidence that the potential for deep sepsis following implantation of devices may be
reduced by the use of prophylactic antibiotics. It is important to discover and treat other 
pathologies in the affected soft tissue that may affect the patient's ability to return to activity.
Strict adherence to the surgeon’s recommended postoperative management program is 
recommended.

POTENTIAL TISSUE RESPONSE IN EARLY POSTOPERATIVE PERIOD
As part of the soft tissue wound healing and remodeling response after implantation of the
Restore Orthobiologic Implant, the surgeon should expect to see signs of active proliferation 
of responding cells and of blood vessels (angiogenesis) at the repair site approximately two 
to four weeks postoperatively. Sometimes the cellular response may be manifested in localized
redness, swelling and warmth. If the patient undergoes this angio-fibrous proliferative response,
it should resolve within four to six weeks postoperatively.

ADVERSE EVENTS 
The following are the most frequent adverse events encountered in soft tissue repair: infection;
adhesions; sterile effusion; instability; increased stiffness postoperatively; and general risks 
associated with surgery and anesthesia such as neurological, cardiac and respiratory deficit.
Potential device related risks are: stretching or tearing of the device; stiffness; chronic synovitis
or effusion; prolonged postoperative rehabilitation; delayed or failed incorporation of the device;
immunologic reaction.

These products are covered by one or more of the following U.S patents: 4,902,508; 
4,956,178; 5,372,821 and 5,955,110.

1855-20-500 Restore Implant 63 mm Diameter

Cuff Tear Arthropathy Alternative
1128-65-010 Global™ Advantage™ CTA Head 44 x 18 mm
1128-65-020 Global Advantage CTA Head 44 x 23 mm
1128-65-030 Global Advantage CTA Head 48 x 18 mm
1128-65-040 Global Advantage CTA Head 48 x 23 mm
1128-65-050 Global Advantage CTA Head 52 x 18 mm
1128-65-060 Global Advantage CTA Head 52 x 23 mm
1128-65-070 Global Advantage CTA Head 56 x 18 mm
1128-65-080 Global Advantage CTA Head 56 x 23 mm

2254-10-000 Global Shoulder Retractor Set 

For more information about DePuy products, visit our web site at www.jnjgateway.com/Restore.

DePuy Orthopaedics, Inc.
700 Orthopaedic Drive
Warsaw, IN 46581-0988
USA
Tel: +1 (800) 366 8143
Fax: +1 (574) 267 7196

DePuy International Ltd
St Anthony’s Road
Leeds LS11 8DT
England
Tel: +44 (113) 270 0461
Fax: +44 (113) 272 4101
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Introduction 

Meniscal injuries are common and if not corrected a potential. source of 
osteoarthritis of the knee. The loss of the protective effects of the meniscus result in 
articular cartilage damage and impaired knee function. The collagen meniscus implant 
(eMI) is a porous type I bovine collagen scaffold developed by ReGen Biologics which 
is surgically sutured to the medial meniscus rim. The eMI provides support to the 
meniscus after removal of damaged tissue and a scaffold for replacement by the patient's 
own tissue. 

A randomized, controlled, multicenter clinical trial (IDE #0920211) was 
conducted to evaluate the use of the eMI in patients age 18 to 60 years of both sexes with 
meniscus deficiencies resulting from irreparable tears of the medial meniscus. The study 
was divided into two arms, one arm was for patients who had no previous treatment to 
the involved meniscus and the other was for patients with from one to three previous 
treatments to the involved meniscus. For purposes of this histologic analysis, all patients 
who received the eMI are evaluated as a single treatment group. 

Materials and Methods 

A total of 313 patients were enrolled and treated under the clinical protocol. Of 
these patients, 162 patients received the eMI and 151 patients received the control 
procedure, a partial meniscectomy. The protocol required all patients who received the 
eMI to return one year post surgery for a relook arthroscopy and biopsy to assess the 
condition of the implant and the tissue that replaced it. 135 (83.3%) of the 162 eMI 
patients had biopsy samples taken at the time of relook surgery or at the time of 
explantation. Needle biopsies directed at the interface region of the CMI and native 
meniscus were performed at the time of relook arthroscopy, under direct visual 
observation, using a 14 to 15 Gauge soft tissue biopsy needle. These yielded a specimen 
for examination of approximately l.3mm in diameter and varying lengths. Due to the 
nature of soft tissue biopsy, the size and location of the exact area sampled varied. 
During the arthroscopic biopsy procedure it was, therefore, not possible to confirm the 
exact depth at which the biopsy specimen was taken within the meniscus. Herein we 
report the histologic findings from these 136 biopsies in 135 patients {I patient had two 
biopsies. 

Results 

Of the 136 biopsies, 81 biopsies in 80 patients were confirmed to contain 
remnants of the CMI material and form the basis of this report. The remaining 55 
biopsies were excluded because they did not contain any remnants of the eMI and could 
therefore, not be used to evaluate a direct cellular response to the implant material. These 
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55 cases contained variable amounts of meniscal, capsule and synovial tissue with none 
showing an adverse reaction except one non-specific synovitis. 

In nearly all 81 biopsies with demonstrable eMI, there was evidence of 
infiltration of the pores within the eMI with maturing connective tissue, best described as 
a fibrous connective tissue differentiating toward a fibrochondrocytic (meniscal-Iike) 
tissue. All cases demonstrated some degree of eMI assimilation into a newly developing 
fibrochondrocytic matrix. This assimilation was varied in type. Most often the eMI 
became embedded in a benign fashion and was resorbed or assimilated without obvious 
surface cellular resorption. In some cases resorbing cells were noted on the surface of the 
eM!. In 4 cases, a granulomatous resorption was noted similar to that seen in the tissue 
response to a foreign body such as a suture. In many cases cells could be demonstrated 
directly apposed to the eMI surfaces, suggesting that the CMI acts as a scaffold for new 
tissue deposition. 

In 41 cases the biopsy samples contained the native tissue / eMI interface. In 16 of 
the 41 samples, there was sufficient interface for study. These demonstrated that the eM! 
incorporated well into host tissue, often characterized by an angiogenic track connecting 
the eMI matrix into host tissue. 

Seven of the 81 biopsies showed inflammatory tissue changes of which 2 were 
mild and non-specific consistent with a previous surgical intervention. In 5 others there 
was an inflammatory reaction involving the CMI. One showed 'a granulomatous 
resorption of the eMI similar to that seen in a suture granuloma and in one moderate to 
marked inflammation with focal necrosis associated with CMI material. An additional 
case showed an inflammatory reaction in contact with the eMI surface. In an additional 
2 cases, the inflammation was focally marked and included resorption and necrosis of the 
eMI with polymorphonuclear leukocytes. These findings are consistent, but not 
diagnostic of an infection. In 2 cases, there were an occasional eosinophil, however, the 
quantity of eosinophils observed suggests a normal physiologic component of the 
inflammation rather than an allergic or immune reaction. 

Conclusion 

In summary, the eMI appears to provide a scaffold for a predictable benign 
process of meniscal-like fibrochondrocyitic matrix production by the host, and the CMI is 
integrated into this tissue as it is assimilated and resorbed. Healing incorporation into host 
tissues is demonstrable in this study. Except for a rarely observed inflammatory synovitis 
and implant inflammation, CMls were not associated with a significant adverse reaction 
out to 12 months post placement of the device. 
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Figures 

I) Fibrochrondrocyte Ingrowth into CMI (H&E Mag x 255) 

2) Fibrochondrocyte Ingrowth into CMI (&E Mag x 515) 



Figures 

3) Host/CMI Interface (H&E Mag x 25) 

4) Host/CMI Interface (H&E Mag 115) 



Figures 

5) Host/CMI Interface (H&E Mag x 115) 

6) Host/CMI Interface with Angiogenesis at Interface (H&E Mag x 115) 



Figures 

7) CMI with Fibrochondrocyte Matrix & Cells Lining the CMI CPT AH Stain Mag x 515) 

8) CMI with Microcystic change in Fibrochondrocytic Matrix CH&E Mag x 515) 



Figures 

9) Synovial Lining Hyperplasia with cells mjgrating toward eM! (H&E Mag x 735) 

10) Perivascular Mononuclear Infiltration (H&E Mag x 5 I 5) 



Figures 

11) Lymphocytic and Mononuclear cell reaction to CM! (H&E Mag x 515) 

12) Granulomatous resorption of CM! (Masson Trichrome Stain Mag x 515) 



Figures 

13) Inflammation and resorption of CMI with polymorphonuclear leukoytes 
x 51 

14) Acute inflammatory Infiltration with polymerphonuclear leukocytes involving the 
CMI (H&E Mag x 515) 



Figures 

15) Mixed Inflammatory Infiltration with Isolated Eosinophil (H&E Mag x 735) 
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Instructions for Use for the (CS™) 

 
 

Device Description 
The Collagen Scaffold (CS) is comprised primarily of bovine type I collagen 
(nominally 99%) derived from Achilles tendon, and small quantities of 
glycosaminoglycans (GAGs: chondroitin sulfate and sodium hyaluronate). The 
device functions as a resorbable scaffold that is replaced by the patient’s own 
tissue. 
 
Intended Use 
 

The ReGen Collagen Scaffold (CS) is intended for use in surgical procedures for 
the reinforcement and repair of soft tissue injuries of the medial meniscus.  In 
repairing and reinforcing medial meniscal defects, the patient must have an intact 
meniscal rim and anterior and posterior horns for attachment of the mesh.  In 
addition, the surgically prepared site for the CS must extend at least into the 
red/white zone of the meniscus to provide sufficient vascularization. 

 
The CS reinforces soft tissue and provides a resorbable scaffold that is replaced 
by the patient’s own soft tissue.  The CS is not a prosthetic device and is not 
intended to replace normal body structure. 

 
The CS is supplied sterile and is intended for single use. 
Caution: Federal (USA) law restricts this device to sale by or on the order 
of a physician. 
  
Contraindications 
• Use in patients allergic to bovine or bovine derived products or who have a 

history of multiple severe allergies, allergies to animal derived products, or 
an overly sensitized immune system  

•    Patients who are unwilling or unable to follow the post-operative 
rehabilitation program. 

• Patients with systemic or local infection 
• Evidence of osteonecrosis in the targeted area  
•    Patients with medical history of severe degenerative osteoarthrosis 
•    Patients without an intact meniscal rim and anterior and posterior horns 
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Warnings 
•  Only qualified surgeons skilled and experienced in meniscus repair 

techniques and specifically trained in the use of the CS should use this 
device.  Surgeons should be fully knowledgeable about proper patient 
selection, instruments and surgical techniques prior to performing surgery. 

•    The surgical technique selected must be adequate to ensure proper fixation 
of the CS device. 

•  If the device is contaminated, unsterile, damaged, torn or has been improperly 
handled or altered without authorization, do not implant under any 
circumstance.  Do not resterilize. 

 
 
Precautions 

• Rehydrate device prior to placement  
• Place device in maximal contact with healthy tissue to encourage cell 

ingrowth and tissue remodeling  
• Following surgery, physical activity should be limited to the rehabilitation 

protocol. 
• The use of the CS device should be limited to those patients with an 

irreparable medial meniscus injury necessitating the surgical removal of at 
least 20% of the meniscus. 

• Removal of meniscus tissue that would not ordinarily be excised in a partial 
meniscectomy procedure should be avoided. 

• The use of the CS device in patients with acute injuries should be 
considered with caution. 

• The use of the CS device in acute patients should be limited to those 
necessitating the surgical removal of at least 40% of the posterior half of 
the meniscus. 

• Prior to surgery it is important that patients are made aware of the post-
operative rehabilitation required following surgery because patient 
compliance with the rehabilitation is important to assure optimal results.  

• No studies have been conducted to evaluate the effects of device 
remodeling when used in patients having received systemic administration 
of corticosteroids, antineoplastics, immunostimulating, or 
immunosuppressive agents within 30 days of surgery. 

• No studies have been conducted to evaluate use in pregnant or lactating 
mothers. 

• No studies have been conducted to evaluate use in patients with relapsing 
polychondritis, rheumatoid arthritis, or inflammatory arthritis. 
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Potential Complications  
Complications that may occur with use of surgical mesh materials include: 
infection, adhesion, sterile effusion, fistula formation, seroma formation, 
inflammation, instability, pain, and recurrence of defect. Complications 
associated with the surgical procedure and anesthesia may include hematoma, 
and neurological, cardiac or respiratory deficit. Device-related complications that 
may occur include: stretching or tearing of the device, restricted freedom of 
movement, prolonged post-operative rehabilitation, delayed or failed 
incorporation of the device, allergic reaction, and immunologic reaction. 
 
Storage and Handling 
• Careful handling is required to avoid damage to the device 
• The CS must be stored in the original packaging, unopened. 
• The package containing the CS must be stored at temperatures between 2°C 

and 25°C (36°F to 77°F). 
 
 Sterilization 
The CS is gamma irradiated. Do not resterilize. 
 
Suggested Instructions for Use 
Note: Use aseptic techniques during handling of the CS device 
   

1. Aseptically remove the CS device from its sterile packaging and place 
in sterile field. 

2. Rehydrate the CS device in a sterile dish using sterile irrigation 
solution  

3. Surgically prepare the targeted graft site using standard techniques. 
4. Remove any unstable or degenerative tissue, and carefully prepare a 

bleeding bed, as needed. For best results, the CS should be placed in 
an area with good tissue contact. 

5. Trim the fully hydrated CS device to the desired size and shape for the 
targeted area.  

6. Suture the CS in place using non-resorbable suture with a 
recommended suture spacing of 4-5 mm. Use extreme care to avoid 
damaging any surrounding neurovascular structures. 

7. Complete the standard surgical procedure 
8. Discard any unused portions of the CS device 
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Pictograms 

   “Follow the Instructions for Use” 

   “Not to be re-used” 

      “To be used by... (Year, Month)” 

  “Sterile” and “Sterilization by irradiation”  

   “Temperature limitation” 
 
Trade marks 
 
ReGen® is a registered trademark of ReGen Biologics, Redwood City, CA 
94063, USA and Hackensack, NJ 07417, USA. 
 
Manufactured by: ReGen Biologics, Redwood City, CA 94063, USA 
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510(K) SUMMARY FOR COLLAGEN SCAFFOLD (CS) – K082079 
 
Submission Prepared:  12/15/08 
 
Applicant Information 
 
 John Dichiara 
 Senior Vice President 
 Regulatory, Clinical, and Quality 

ReGen Biologics, Inc. 
411 Hackensack Avenue, 10th floor 
Hackensack, NJ 07601 

 
Device Information 
 

Device Name:  ReGen Collagen Scaffold (CS) 
 

Common Name: Surgical Mesh 
 

Classification Name: Surgical Mesh, 21 CFR 878.3300 
 

Classification Code: FTM 
 

Reviewing Panel: Orthopedic Devices 
 
Predicate Devices 
 

• Restore Orthobiologic Implant, DePuy Orthopaedics, Inc.  
 (K031969, K001738 and K982330); 
 
• SIS Fistula Plug, Cook Biotech, Inc. 
 (K050337); 
 
• TissueMend, OrthoMend, TEI Biosciences, Inc. 
 (K031188 and K051766);  
 
• Surgisis Mesh, Cook Biotech, Inc. 
 (K974540, K980431, K992159, K034039); 
 
• BioBlanket Surgical Mesh, Kensey Nash, Corp. 
 (K043259 and K041923);  
 
• ZCR Patch, Permacol, Tissue Science Laboratories PLC 
 (K992556, K013625, K021056, K043366, K050355); 
 
• IMMIX Film, OsteoBiologics, Inc. 
 (K024199 and K032673); 
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• SIS Plastic Surgery Matrix, Cook Biotech, Inc. 
 (K034039) 
 
• Sportmesh, Artimplant (K052830) 
 
• Optimesh, Spineology, Inc. (K014200) 

 
• Marlex Mesh, Davol, Inc. (Pre-amendment). 
 

 
Device Description 
 
The ReGen Collagen Scaffold (CS) is a resorbable collagen matrix comprised primarily 
of bovine type I collagen. The CS is provided in a semi-lunar shape with a triangular 
cross section to be used to reinforce weakened soft tissue and provide a resorbable 
scaffold that is replaced by the patient’s own tissue.  The surgeon trims the device to the 
size necessary for repair of the damaged or weakened soft tissue.   
 
Intended Use 
 
The ReGen Collagen Scaffold (CS) is intended for use in surgical procedures for the 
reinforcement and repair of soft tissue injuries of the medial meniscus.  In repairing and 
reinforcing medial meniscal defects, the patient must have an intact meniscal rim and 
anterior and posterior horns for attachment of the mesh.  In addition, the surgically 
prepared site for the CS must extend at least into the red/white zone of the meniscus to 
provide sufficient vascularization. 
 
The CS reinforces soft tissue and provides a resorbable scaffold that is replaced by the 
patient’s own soft tissue.  The CS is not a prosthetic device and is not intended to replace 
normal body structure. 
 
Substantial Equivalence 
 
The ReGen Biologics Collagen Scaffold (CS) has the same intended use and similar 
technological characteristics to the predicate surgical mesh devices, including; the DePuy 
Restore® Orthobiologic Soft Tissue Implant (K982330, K001738, K031969), the Cook 
Biotech SIS Fistula Plug (K050337), the TEI Biosciences TissueMend and OrthoMend 
(K031188, K051766), the Cook Biotech Surgisis Mesh, the Kensey Nash BioBlanket™ 
Surgical Mesh (K043259, K041923), the Tissue Sciences Laboratories’ Permacol and 
ZCR Patch (K992556, K013625, K021056, K043366, K050355),  the Organogenesis 
CuffPatch (K042809), the Cook Biotech SIS Plastic Surgery Matrix (K034039), the 
Artimplant Sportmesh (K052830) and the Spineology Optimesh (K014200).  Any 
differences identified do not raise new types of safety or effectiveness questions.  The 
questions common to all resorbable surgical meshes have been addressed in this 
submission by biomechanical, biocompatibility, animal testing, and clinical studies with 
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the device, including a prospective, randomized multicenter clinical trial that was 
conducted under an IDE.   
 
This trial had two separately controlled and randomized arms; one arm consisted of 157 
patients with no prior surgery to the involved meniscus (Acute) and the other 154 patients 
with one to three prior treatments to the involved meniscus (Chronic).  Patients were 
followed for a mean of 59 months.  Data from this IDE study and a publication in the 
July issue of the Journal of Bone and Joint Surgery analyzing the data from this 
multicenter clinical trial were used to support the substantial equivalence of this device.  
Data from this submission were presented at the November 14, 2008 meeting of the 
Orthopaedic and Rehabilitation Devices Panel Meeting for the purpose of providing FDA 
with advice and recommendations. 
 
Based on the data presented, the CS is substantially equivalent to the predicate devices 
with respect to intended use, material of composition, and technological characteristics. 



Instructions for Use for the (CS™) 
 

 
Device Description 
The Collagen Scaffold (CS) is comprised primarily of bovine type I collagen (nominally 
99%) derived from Achilles tendon, and small quantities of glycosaminoglycans (GAGs: 
chondroitin sulfate and sodium hyaluronate). The device functions as a resorbable 
scaffold that is replaced by the patient’s own tissue. 
 
Intended Use 
 

The ReGen Collagen Scaffold (CS) is intended for use in surgical procedures for the 
reinforcement and repair of soft tissue injuries of the medial meniscus.  In repairing and 
reinforcing medial meniscal defects, the patient must have an intact meniscal rim and 
anterior and posterior horns for attachment of the mesh.  In addition, the surgically 
prepared site for the CS must extend at least into the red/white zone of the meniscus to 
provide sufficient vascularization. 

 

The CS reinforces soft tissue and provides a resorbable scaffold that is replaced by the 
patient’s own soft tissue.  The CS is not a prosthetic device and is not intended to replace 
normal body structure. 

 
The CS is supplied sterile and is intended for single use. 

Caution: Federal (USA) law restricts this device to sale by or on the order of a 
physician. 

  

Contraindications 
 Use in patients allergic to bovine or bovine derived products or who have a history 

of multiple severe allergies, allergies to animal derived products, or an overly 
sensitized immune system  

    Patients who are unwilling or unable to follow the post-operative rehabilitation 
program. 

 Patients with systemic or local infection 
 Evidence of osteonecrosis in the targeted area  
    Patients with medical history of severe degenerative osteoarthrosis 
    Patients without an intact meniscal rim and anterior and posterior horns 

 
 
Warnings 
  Only qualified surgeons skilled and experienced in meniscus repair techniques and 

specifically trained in the use of the CS should use this device.  Surgeons should be 
fully knowledgeable about proper patient selection, instruments and surgical 
techniques prior to performing surgery. 



    The surgical technique selected must be adequate to ensure proper fixation of the 
CS device. 

  If the device is contaminated, unsterile, damaged, torn or has been improperly 
handled or altered without authorization, do not implant under any circumstance.  Do 
not resterilize. 

 
 
Precautions 

 Rehydrate device prior to placement  
 Place device in maximal contact with healthy tissue to encourage cell ingrowth 

and tissue remodeling  
 Following surgery, physical activity should be limited to the rehabilitation protocol. 
 The use of the CS device should be limited to those patients with an irreparable 

medial meniscus injury necessitating the surgical removal of at least 20% of the 
meniscus. 

 Removal of meniscus tissue that would not ordinarily be excised in a partial 
meniscectomy procedure should be avoided. 

 The use of the CS device in patients with acute injuries should be considered with 
caution. 

 The use of the CS device in acute patients should be limited to those 
necessitating the surgical removal of at least 40% of the posterior half of the 
meniscus. 

 Prior to surgery it is important that patients are made aware of the post-operative 
rehabilitation required following surgery because patient compliance with the 
rehabilitation is important to assure optimal results.  

 No studies have been conducted to evaluate the effects of device remodeling 
when used in patients having received systemic administration of corticosteroids, 
antineoplastics, immunostimulating, or immunosuppressive agents within 30 days 
of surgery. 

 No studies have been conducted to evaluate use in pregnant or lactating mothers. 
 No studies have been conducted to evaluate use in patients with relapsing 

polychondritis, rheumatoid arthritis, or inflammatory arthritis. 
 

 
Potential Complications  
Complications that may occur with use of surgical mesh materials include: infection, 
adhesion, sterile effusion, fistula formation, seroma formation, inflammation, instability, 
pain, and recurrence of defect. Complications associated with the surgical procedure 
and anesthesia may include hematoma, and neurological, cardiac or respiratory deficit. 
Device-related complications that may occur include: stretching or tearing of the device, 
restricted freedom of movement, prolonged post-operative rehabilitation, delayed or 
failed incorporation of the device, allergic reaction, and immunologic reaction. 
 
Storage and Handling 
• Careful handling is required to avoid damage to the device 
• The CS must be stored in the original packaging, unopened. 



• The package containing the CS must be stored at temperatures between 2°C and 
25°C (36°F to 77°F). 

 
 Sterilization 
The CS is gamma irradiated. Do not resterilize. 
 
Suggested Instructions for Use 
Note: Use aseptic techniques during handling of the CS device 
   

1. Aseptically remove the CS device from its sterile packaging and place in 
sterile field. 

2. Rehydrate the CS device in a sterile dish using sterile irrigation solution  
3. Surgically prepare the targeted graft site using standard techniques. 
4. Remove any unstable or degenerative tissue, and carefully prepare a 

bleeding bed, as needed. For best results, the CS should be placed in an 
area with good tissue contact. 

5. Trim the fully hydrated CS device to the desired size and shape for the 
targeted area.  

6. Suture the CS in place using non-resorbable suture with a recommended 
suture spacing of 4-5 mm. Use extreme care to avoid damaging any 
surrounding neurovascular structures. 

7. Complete the standard surgical procedure 
8. Discard any unused portions of the CS device 

  
 
Pictograms 

   “Follow the Instructions for Use” 

   “Not to be re-used” 

      “To be used by... (Year, Month)” 

  “Sterile” and “Sterilization by irradiation”  

   “Temperature limitation” 

 
Trade marks 
 
ReGen® is a registered trademark of ReGen Biologics, Redwood City, CA 94063, USA 
and Hackensack, NJ 07417, USA. 
 
Manufactured by: ReGen Biologics, Redwood City, CA 94063, USA 
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SURGICAL TECHNIQUE FOR IMPLANTATION OF THE COLLAGEN 
MENISCUS IMPLANT USED IN IDE 920211 

 
FIGURE 1 
 
After thorough arthroscopic inspection of the knee joint, the damaged portion of the 
meniscus is evaluated.  If meniscal repair cannot be accomplished, and the remaining 
factors for “meniscal defect criteria” (described below) are fulfilled, then the patient 
would qualify to receive the Collagen Meniscus Implant (CMI). 
 
 

 
Meniscus Defect Criteria 

• Irreparable injury (same rationale for partial menisectomy) 
• Traumatic or degenerative origin 
• Both attachment sites for the anterior and posterior horns must still be intact 
• Site preparation must result in a full thickness defect 
• Defect site must extend into the red/red zone or the red/white zone 
• Exclude unstable segmental defects in which the meniscal rim is not intact 

 
 

   
    
 

Meniscal Defect 
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FIGURE 2 
 
After proper assessment of the meniscal lesion, standard arthroscopic instrumentation and 
techniques used for partial menisectomy are used to prepare the defect site.  Special 
attention is given to the preparation of the remaining meniscal rim and especially to both 
the posterior and anterior components.  Ideally, the defect site should be prepared such 
that the remaining meniscal rim is of uniform width, debridement extends into the 
vascular zone, and that both the posterior and anterior components are appropriately 
tapered for good tissue approximation with the CMI. 
 
In the diagram below, the additional tissue within the dotted lines would generally be 
removed if only a partial meniscectomy were being performed without the CMI to 
reinforce the remaining meniscal horns. 
 
 

   
 

 
Prepared Defect Site 
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FIGURE 3 
 
Once the defect site is properly prepared, the CMI measuring instrument is inserted 
through an arthroscopic portal to accurately assess the arc length of the defect site of the 
rim.  The arc length of the defect and the height of the remaining meniscal rim are 
determined and used to appropriately size the CMI. 
 
Once the CMI is cut to the appropriate length, and both free ends are tapered such that 
they will approximate the host meniscal defect, the CMI is hydrated in sterile saline and 
placed into the delivery system. 
 
The CMI is inserted into the joint through the arthroscopic portal.  Once the CMI has 
been delivered to the targeted site, and it is determined to be an adequate fit, it is sutured 
in place, taking special precautions to avoid damage to the neurovascular structures.  An 
appropriate non-absorbable suture is used to secure the CMI for subsequent tissue 
incorporation. 
 
 

   
 
 

CMI Sutured in Place 
 



Review Team Meeting 
Monday 12/14/09 

Follow-up 

The responses to issues identified during our December 14 meeting and your email of December 
17 require context. Specifically, results from bench testing provide useful information, but are 
not themselves necessarily indicative of clinical success. Importantly, bench test methods do not 
simulate the environment of th~ knee. In our data submissions, the clinical data, specifically 
second look arthroscopy and biopsy data, demonstrate that the CS fulfills its intended use. 

Additionally, the data and information we have provided FDA must be considered in the context 
of our indication for use. The CS device is neither designed nor intended as a prosthetic device 
to replace the function or presence of natural tissue. The device's design and intended use is to 
reinforce existing tissue and serve as a scaffold upon which the patient's body can form tissue 
while the scaffold resorbs. There is no suggestion that the CS is a meniscus replacement, nor 
does it have the capability to replace the meniscus. In sum, the CS was neither designed nor 
labeled as a meniscus replacement or intended to function as a meniscus. Neither does the CS 
regenerate meniscus tissue. It is sutured to the meniscus rim and posterior and anterior horns and 
functions as a surgical mesh to reinforce the existing tissue while serving as a scaffold for 
replacement by the patient's own tissue. This newly formed tissue then continues the 
reinforcement that was initiated by the CS device. 

In this respect, the CS is like all resorbable surgical meshes cleared by the Agency. Such meshes 
function to reinforce thinned, delaminated or missing tissue, and encourage tissue formation 
through their scaffolding effect. The significant number of differing indications for surgical 
meshes cleared by FDA for marketing share in common the same intended use, i.e., to reinforce 
and repair soft tissue or bone. These surgical meshes fulfill their intended use in a variety of 
ways, including, but not limited to; bridging gaps, filling voids, providing support and for 
reconstruction. While the CS sees weight bearing forces in the meniscus, a shoulder mesh is 
subjected to higher tensile forces, hernia mesh experiences significant forces during physical 
activity, and the verterbral body mesh experiences weight bearing forces in the spine. The one 
thing these substantially equivalent meshes have in common is the surgical mesh intended use, 
which is defined by specified functions. Without this common bond, it would be impossible to 
find a mesh with a new indication for use substantially equivalent to others. 

Question 1- Bench Testing 

• Suture Pull-out Testing 
o Samples were held in the test apparatus as shown in the accompanying photos for 

SOP 10.4003, Suture Pull-Out Test (protocol distributed at December 14 meeting). 
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The suture is inserted from the outside edge of the sample, and then tied in loop 
with a square knot. 

o Photographs and a description of the test setup are included in Attachment A of this 

document in figures 1- 8. 

• Tensile Strength/Failure Testing 
o The failure force test followed the procedure for SOP 10.5013, Tensile Strength, 

except that the failure force was not normalized for the cross-sectional area of the 
sample which would provide the tensile strength (N/mm2). The tensile strength 
would give the characteristic strength. (force per unit area) of the material used in the 

device rather than the strength of each device itself, which has a set configuration for 
clinical use. When the testing was conducted, it was therefore believed that the best 
comparison of the devices in the actual configuration that is used clinically was 
represented by the un-normalized failure force obtained for similar width sections of 

the implant. For all samples tested, the sample width was about  and the 
distance between the two samples grips was approximately  

o Failure tests were performed in two orientations of the implant materials: direction 
"B" is the longest dimension of the implant as supplied; and direction "A" was the 
shortest dimension of the implant as supplied. For the semi-lunar Collagen Scaffold, 

directions are as follows: circumferential (direction "A") is the longest dimension of 
the implant as supplied and radial (direction "B") is the shortest dimension of the 

implant as supplied. 
o A description of how the samples were cut is included in SOP 10.5013, sections 5.2.1 

and 5.3.1 and following. Sample preparation is simplified by trimming the whole 
implant to a horizontal thickness of  before cutting into sections as show in 

figures 1 - 3 of SOP 10.5013 (which was provided at our December 14 meeting). 

12/20109 

With the predicates (which were rectangular sheets, except for the fistula plug) 
images are not needed for a competent analyst to prepare the samples. The sheets are 
simply cut in the dimensions specified in the SOP. For example, SOP 10.5013, 

section 5.2.3 states, "Use the scalpel to cut each piece to approximate dimensions of 
 length,  width and  thickness." When predicate device thickness is 

less than 2 mm as supplied, a single thickness was used. 

The photos in SOP 10.5013 show how to apply tension (shown by arrows for 

circumferential or radial), and procedure section 5.9 describes how to orient the 
sample: "Secure the meniscus sample in the bottom fixture. Move force gauge down 
until there is a ", gap between the two test clamps for the circumferential 
samples and",  gap for the radial samples. Orient the samples so that the 
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clamps are perpendicular to the arrows shown for each location as shown in the 
attached Figure 1 through Figure 3 ... " 

o Photographs and a description of the tensile strength/failure force test setup are 

included in Attachment A of this document in figures 9 - 10. 

• Bovine Meniscus Testing to Demonstrate Reinforcement of the Meniscus 

o Samples were created using Bovine meniscus with an artificial lesion of  
 from the peripheral rim to simulate the clinical situation in which approximately 

50% of the meniscus is lost. Three samples of the collagen scaffold were trimmed to 

fit the defect and sutured in place in a similar manner to the clinical use of the device. 

The meniscus was radially cut to isolate the failure force to the implant. Samples 

were held in the test apparatus as shown in the photographs in Attachment A figures 

11 and 12. 

o Reinforcement testing generally followed the procedure for SOP 10.5013, Tensile 

Strength. One important difference is that the failure force (Newtons) is not 

normalized for the cross-sectional area of the sample (mm2
) to give the tensile 

strength; that is, the cross-sectional area of material along the rupture, which is 

perpendicular to the applied tension force. The tension force was applied in the 

circumferential direction, along the circumference of the meniscus, rather than in the 

radial direction along the radius of the meniscus from inside to outside edge. 

o The three samples of CS device tested gave a mean failure force of  with 

an estimated cross-sectional area of  The mean tensile strength was 

(rounded to  in section 9.2.4 ofK083827). 

o Photographs and a description of the test setup are included in Attachment A of this 

document in figures 11 - 12. 

• Description of Orientation A and B 

o For flat sheet devices, "principal" direction is not specified by the manufacturer. 

Neither is it specified for the CS device. We tested in both directions (perpendicular 

to each other) so that we could determine if there is a principal direction, based on the 

data observed. This was the same for the Fistuala Plug. 

• The following publication provides significant information regarding the forces on the 

medial meniscus: Distraction forces on Repaired Bucket Handle Lesions in the Medial 

Meniscus, R. Becker, O. Brettschneider, K-H Grobel, C. Starke, Am J. Sports Med, 
2006,34(12):1941-1947 (included as Attachment B). The authors of that paper measured the 

distraction forces on bucket handle tears in a human cadaveric knee model. Meniscal 
suturing of a bucket handle tear is similar to the suturing of the CS device to the meniscal rim 

and horns. In addition, one would expect that the forces on such a repair would be similar to 

those associated with suturing the CS device into the meniscus defect. In both cases suturing 
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would occur in the body of the meniscus and would be significantly protected by the intact 
meniscus rim and horns. 

These distraction forces were measured at different knee joint angles (0° to 120° of flexion) 
with internal and external rotation and with and without weight bearing. They reported mean 
forces ranging from 1.64 to 4.72 N. This is well below the minimum suture pull-out strength 
required of the CS device of  and does not take into account the fact that patient 
rehab post implantation restricts both weight bearing and range of motion, nor does it 
account for strength added to the device as it is filled with tissue and remodels over time. 
These data better represent the function of the CS device than bench testing that compares 
the CS to predicates that are not designed to function as a surgical mesh in the meniscus. 

Some of the conclusions from this study are: 1) only forces of small magnitude were 
observed, 2) no evidence has been demonstrated so far that substantial distraction forces 
occur with normal rehabilitation, and 3) "In accordance with results reported by Ganley et 

al, l we failed to demonstrate a clinically meaningful effect of weight bearing." These 
conclusions are extremely important, as concerns regarding weight bearing, and the forces on 
the meniscus, have been raised regarding the use of the CS device. Furthermore, the 
conclusions of this study are consistent with the low failure rates of meniscus repair surgery 

and with the use of the CS device in animal studies and clinical use. 

• Please note that bench testing of the CS device compared to predicates was done as 
suggested in the Guidance for Industry and/or for FDA Reviewers/Staff and/or Compliance -

Guidance for the Preparation of a Premarket Notification Application for a Surgical Mesh. 
While this testing demonstrates the relative properties compared to these predicates, the 
bench testing is considerably less reliable, and indeed less relevant, than the animal testing 

and significant human experience from well-documented case studies to assess the CS's 
performance as a resorbable surgical mesh indicated for use in the meniscus. Both the 

animal studies and human clinical studies demonstrated that the device has adequate 
mechanical strength to function successfully as a surgical mesh in the meniscus, i.e., to 
remain attached to the host meniscus rim (thus reinforcing the meniscus) and provide a 
scaffold to support the ingrowth of the patient's own soft tissue. In addition, the animal 

model presents a worst case in which the dogs were not protected from complete weight 
bearing and range of motion immediately following surgery. 

Question 4 - Animal Studies 

• Device Used in Animal Studies 

1 Ganley T, Arnold C, McKernan D, Gregg J, Cooney T. The impact ofloading on deformation about posteromedial 
meniscal tears. Orthopedics. 2000;23:597-601 
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o The device used in the preclinical animal studies provided in the 51 O(k) submission 
was chemically and structurally similar to the final manufactured device and 
terminally sterilized in the same manner .. 

• General Overview of Animal Housing Conditions 
o The Canine Study III was carried out at the  

(  was fully  
. All surgical procedures were performed by a board certified 

veterinary surgeon (Diplomate, American College of Veterinary Surgeons), and all 
postoperative and follow-up care was under the direct supervision of a board certified 
laboratory animal veterinarian (Diplomate, American Association of Laboratory 
Animal Care). Animals were individually housed in large (4x7 feet) pens with 
elevated resting boards, self-waterers, and automatic flush systems. Animal care 
technicians cared for the animals 7 days per week every day of the year. A 
veterinarian was always on call during weekends and holidays. The MRI Canine 
Study was carried out at  

The laboratory animal facilities were likewise and 
certified. The animal housing and care were similar to that described above 

for the LAIR facilities. 

• GLP Compliance of Animal Studies 
o "GLP certified" was the terminology that was used by when the testing was 

conducted over 10 years ago to support IDE G920211 and it was the company's 
understanding at the time that this meant that the studies were carried out in 
compliance with GLPs. Although it is impossible to determine at this time whether 
either facility performed testing in strict conformance with GLPs, GLPs were not 
strictly enforced for device studies at that time. It should be noted that GLP 
compliance of preclinical animal studies has not been historically required to support 
510(k) submissions. [Refer to the August 31,2006 Memorandum from Michael 
Marcarelli - Attachment C]. 

o As we state above, our clinical data with five years of follow-up supersede the 
information gained from ReGen's animal data. 

Question 7 - Surgical Procedure performed on the Control Patients 

• The IDE protocol (IDE G920211) under which the MCT was conducted states patients 
enrolled in the study would have continuing symptoms of meniscal injury at the time of 
enrollment and their study treatment would have consisted of either partial medial 
meniscectomy, debridement or diagnostic arthroscopy only. 

• There were control patients in the chronic arm of the study 
o  patients were symptomatic and had diagnostic arthroscopy only 
o patients had a partial meniscectomy andlor debridement 

• patients had a partial meniscectomy 
• patients had a partial meniscectomy plus debridement 
• patients had a debridement 
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Question 9 - Tegner Index 

• At our meeting Dr. Scott Miller asked if we could identify the statistical tests used to 
calculate the significance of pre-operative to post-operative difference in Tegner Activity 
Level. Comparing pre-op Tegner activity level at baseline to longest-term follow-up Tegner 
activity level for the CMI group, the paired difference is highly significant (p<O.OOl) using 
either the paired t-test or the Wilcoxon signed rank test. (Please note that there is a typo in 
the submission that shows the value as <.0001 as opposed to <0.001). 
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Memorandum 
From Michael Marcarelli, Director, Division of Bioresearch Monitoring, CDRH 

To Linda Kahan, Deputy Center Director, CDRH 
"Enforcement of GLP Regulations for Non-clinical Device Studies" 

August 31, 2006 



DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service 

Food and Drug Administration 
9200 Corporate Boulevard 
Rockville. Maryland 2.0850 

Memorandum 

Date: 

From: 

Subject~ 

To: 

Through: 

AUG 3 1 2006 

Michael Marcarel1i, Director, Division of Bioresearch Monitoring 

Enforcement of GLP Regulations for Non-clinical Device Studies 

Linda Kahan, Deputy Center Director 
Center for Devices and Radiological Health 

Tim Ulatowski;. Director, Office of Compliance 

ISSUE 

How should CDRH enforce the Good Laboratory Practice (GLP) regulation of non .. 
clinical safety studies submitted in support of research and marketing applications? 

RULES 

GLP is the requirement for conducting Don-cHnicallaboratory studies that support FDA
regulated products: FDA promulgated the Good Laboratory Practice (GLP) regulation 
(21 C.F.R. Part 58) under section 701 (a) of the Federal Food, Drug, and Cosmetic Act 
(the Act) to assure the quality and integrity of safety data in support of FDA-regulated 
products. The scope of the GLP regulation (21 C.F.R 58. 1 (a)) fucludes non~li.n:ica1 
laboratory studies that support research or marketing pemrits across medical products 
including devices under: sections 510 (Registration e.g., Premarket Notification), 513 
(Device Classes), 514 (Performance Standards), 515 (premarket Approval), 516 (Banned 
Devices), ~18 (Notification),. 519 (Records and Reports), and 520 (General Provisions, 
e.g., Custom, Restricted, and Investigational Devices), and 801 (Imports and Exports) of 
the Act. 

There is direct reference of GLP in the Investigational Device Exemption (lpE) 
regulations: An IDE sponsor is required to submit a statement that all non-clinical 
laboratory studies were conducted in GLP compliance or if not in GLP compliance~ then 
a statement for the Teason of noncompliance. 21 C.F.R. 812.27(b)(3). In additio~ failure 
or inability by an IDE sponsor to comply with the GLP requirement does not justify 
failure to submit infonnation to FDA on a relevant nOD-clinical test study. 

There is direct reference of GLP in the Premarket ApprovallPMA) regulations: A PMA 
applicant is required to submit a statement that all non-clinical laboratory studies were 
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conducted in GLP compliance or if not in GLP compliance:r then a statement for the 
reason of noncompliance. 21 CE.R. 814.20(b)(6)(i). FDA may withdraw PMA approval 
if a non-clinicallaboratory study (1) was not conducted in GLP compliance and the 
reason for noncompliance was not provided~ or (2) if the reason for noncompliance was 
provided but the differences between GLP and non-GLP do not support the validity of the 
study. 21 C.F.R. 814.46(a)(3). 

GLP is applicable to all classes of medical devices under the promulgated regulation, 
supra; however, there is no direct reference to GLP .in the medical device classification 
regulations. 21 C.P.R. Part 860. The medical device classification :r:eguIations describe 
the kind of data. that may be required to determine the safety and effectiveness of a device 
under sections ·513 (Device Classes), 514(b) (performance Standard}, 515(b) (premarket 
Approval Appllcation}, and 520(1) (Transitional Provisions for Devices Considered as 
New Drugs) of the Act. When establishing a reasonable assmance of safety and 
effectiveness of a device, a sponsor may be required to conduct investigations using 
laboratory animals and non-clinical investigations including in vitro studies. 21 C.F.R 
S,60.7(d)(I). . 

GLP is applicable to 510Ck) apPllCatiOns under the promulgated.regulation.. supra; 
however, there is no direct reference to GLP in the Premarket Notification regulations. 21 
C.F.R. Part 807. The SlO(k) submission must contain a statement that describes the 
similarities and differences of the device with one or more devices in commercial 
distribution; accompanied by data, which may include non-clinicallaboratory da~ to 
support the statement. 21 C.F.R. 807.87(f). 

ANALYSIS 

There js no question that non-clinical studies of medical devices are within the scope of 
the GLP regulatioDSh In the preamble to the final we, the Commissioner specifically 
addressed comments which sought language exempting various classes of FDA regulated 
products, explicitly medical devices, from coverage by the regulations .. The response to 
these comments states (43 F.R 59989, December 22, 1978): "the Commissioner-has 
generally elected not to permit exemptions based on broad categories of regulated 
products because no compelling reasons have been presented that would support the 
contention that assurance of safety is less desirable for one class of regulated products 
than for anathe!." The preamble further states "the proper safety decisions are important 
for all these products; accordingly, the processes by which such safety data are collected 
should be subjected to identical standards of quality and integrity." In addition, in three 
separate legal opinions, the Office of Chief Counsel opined that the GLP req:uirement 
applies to all submissions. Annette Marthaler, March 6; 2001; Beverly Rothstein, January 
2,2001, and Seth Ray:> December 29, 2000. 

The Commissioner chose not to exempt broad classes of regUlated products; however, as 
firrtber explained.in the preamble to, the final rule there are "examples of studies that are 
not within the scope of these GLP regulations" which include" ~.: .. [a]ll studies done on 
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products that do not come in contact with or are not implanted in man." 43 F.R .. 59989, 
December 22, 1978. In vitro diagnostic devices and certain class I and n d~vices would 
fall into this category as being exempt from the GLP regulations. 

 
 

  
  

 
 

 
 

  
 

510(.k) applications. However, , FDA inspected two non
clinical laboratories  
associated with 510(k) to assess GLP compliance, and FD~ subsequently 
issued correspondence to these two firms citing GLP violations. 

The preceding two statements by the Commissioner., plus three legal opinions, 
overwhelming support the presumption that GLP regulations apply to 510(k) applications 
despite clear applicability in the regulations.  
should be taken with regard to 51 O(k) applications is a controversial issue since many 

  
   

 
 

An August 1979 report) of Management Briefings of the GLP Regulations specifically 
indicates that Class J, n and ill Devices are regulated products that are within the 
meaning of the GLPs; however, data contained in. a 51 O(k) notification is not subject to 
GLP.  

     
 

The Center for Biologics Evaluation and Research2 (CBER}, wlrich regulates' some 
medical devices, applies the GLP regulation to all research and marketing applications' 
that come under their purview including BLA, 51 O(k)~ IDE~ IND, NDA, and PMA. 
Center for Drug Evaluation and Research (CDER) applies the GLP regulation to all 
research and marketing applications under their purview :including IND and NDA. 

Prior to the February 27, 1997 implementation of FDA , s Good Guidance Practices, 
CDRH used Blue Book Memorandum to implement center-wide poJicyto staff. The "May 

1 http://www~fda.gov/oralcompliance Jeflbimo/'L as.btm 
2 Statement made by Leonard Wi.lso~ SpeciaIAssistant to the Associate Director, Review Management., 
regarding CBER ~s PremBIket Review Program 6/6/2006. 
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1, 1995 Blue Book Memorandum 095 .. 1 specifies the use of the International 
Organization for Standardization (ISO) 10993, "Biological Evaluation of Medical 
Devices Part 1: Evaluation and Testing" for the biological evaluation of medical devices 
submitted in 51 O(k) or PMA applications and provides direction to CDRH reviewers on 
how to compare biocompatibility data for a device and select 'appropriate toxicity tests to 
evaluate the biocompatibility of component materials. ISO 10993, Part 1, Section 3 ~6 
specifies the GLP requiIement for any in vitro or in vivo test for biological evaluation of 
medical devices. The acceptance of ISO standards by many countries or regulatory 
authorities has elevated GLP to be the international prerequisite for the mutual 
acceptance of da~ whereby, these countries will only accept non~clinicaI laboratory 
studies from other countries as long as these studies follow GLP standards. 

Since 1he inception of the GLP regulations, FDA bas been actively involved in the 
development of international GLP standards and has influenced the development and 
adoption of GLP principles and compliance programs through the Organization for 
Economic Cooperation and Development (OEeD). DEeD is a treaty organivrtion of30 
member countries, including the U.S .. , plus nearly 100 other countries with observ~ 
status who have harmonized GLP standards intemationally to promote the mutual 
acceptance of data among participating member countries. The OECD GLP standards and 
compliance programs are fully compatible with FDA GLP regulations and have served as 
the common standard for memorandum of understandings with nine cOUiltries. Many 
countries including Australia, Austria, Denmmk, Finland, France, Germany, Greece, 
Ireland, Italy, Jap~ Netherlan~ New Zealand, Norway> PQlan~ Portugal, Slovaki~ 
Slovenia, South Africa, Spain, Sweden., United Kingdom, and the United States, .regularly 
share GLP status reports of the inspection of non .clinical laboratories. 

Under the IDE and PMA regulations., FDA gives sponsors and applicants an opportunity 
to explain reasons for GLP non-compliance. Acceptable reasons for non--compliance 
include universally accepted principles of good Jaboratory practice found in formal lateral 
agreements (i.e." Memorandum of Understanding) between FDA and other countries or 
more commonly through OEeD GLP standards. Basic exploratory studieS:, device 
functionality studies, field trials in animaJs, or in vitro tests of diagnostic devices are 
exempt from the GLP requirement. [21 CPR 58.3(d); 43 F.R. 59989:r December 22, 1978] 

The Bioresearch Monitoring: Good Laboratory Practice Program (Compliance Program 
Guidance Manual: Chapter 48) is an agency-wide program covering diverse medical 
products including chemical contaminants, food additives" biologics (therapeutics, blood, 
and vaccines), human drugs, animal drugs, and medical and radiological devices. To 
ensure a un:ifonn and harmonized approach for GLP implementation for all FDA 
regulated products, FDA established an intra-agency steering committee that directs 
compliance and enforcement policy across the agency. The success of the agency's GLP 
program in meeting the agency's objectives of ensuring data quality and integrity of non
clinical studies depends upon the participatory role of each Center, working 
collaboratively with the Office of Regulatory Affairs (ORA), to pIan and conduct 
inspections of non-clinical studies, and implement corrective enforcement actions when 
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appropriate .. Any proposed changes in regulatioDS;, program implementation, or 
procedures must be coordinated, collabomtively and accepted agency-wide. 

Through established intra-agency co11aboratio~ the results of non-clinical inspections 
that targeted sPecific product lines are frequently extended to other medical proQuct . 
areaS. These results provide other Centers a representation of the non-clinicallaboratory'-s 
capabilities to comply with applicable GLP requirements and are used to judge the 
acceptability of safety data submitted in support of research and marketing applications in 
other Centers. 

FDA has established inter-center agreements for review and oversight of certain 
categories of combination products (drog-device~ drug-biologic~ and biologic-device 
combinations). In these agreements, the centers collaborate, administer:> and) as 
appropriate, enforce various activities associated with these products, including their 
respective components, according to provisions of the FD&C Act. Differences in GLP 
policies could complicate the consistency and uniformity of reviews and approvals. 3, 4 

Similar collaboration exists with foreign regulatory bodies. FDA receives requests from 
these entities to perform data audits of medical products or to release their inspectionaI 
findings of specific sites .. For example, on May 24~ 2006, the United Kingdom's 
Medicines and Healthcare Products Regulatory Agency (1vfiffiA) requested an inspection 
of  and a data audit of medical device studies supporting an 
application under review. 

 
 

 
 

 
 

Some have argued that the GLP requirement is an economic burden to spoDSOrs~ The 
preamble to the GLP regulation (52 F.R. 33710, September 4, 1987, Comment #8) stated 
that the implementation of these regulations will increase the cost of non-clinical 
laboratory studies; however~ such costs are justified because of the improved assurance of 
the quality and integrity of the safety data submitted to the Agency. In addition, FDA 
concluded (41 F.R.. 51220) November 19, 1976) that the GLP regulations do not require 
preparation of an inflation impact statement under Executive Orders 1 1821 and 11929, 
Office of Management and Budget Circular A-I 07 and the guidelines issued by the 
Department. During a Device GLP Course on November 29, 2005, Linda Palagi Lynn, an 
industry compliance expert, stated that frequently the difference between a non-GLP 
study and a GLP study is a quality assurance unit which represents 5-10% of the cost of 
the entire study. 

3 llttp:l/www..fda.gov/oc/{)robudsmanlbiCHlev.htm 
" http://www.fda.gov/oc/ombudsmanldrug-dev.htm 
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Some have questioned the value-added in requiring a non-clinical laboratory study to 
follow GLP. GLP provides a scientific quality standard for designing, conducting, 
recording~ and reporting of Don-clinical laboratory studies and assures the quality and 
integrity of study data Medical device use in humans is fr~quently based upon the results 
oftbese non-c1inicallaboratory studies ..  

 
 

 However., since FDA 
follows a risk ... based classification scheme for medical devices then  

 
 

  

 
 

 

Whenever study data is in question there should be the ability to. reconstruct the study to 
validate the study data.. Agency policy is that the safety data submitted in support of a 

. research or mmketing application be based on appropriate standards of conduct at the 
non-clinical laboratory to assure accurate data reporting. There have been instmces that 
support these assumptions .. 

•  notified CDRH of an internal audit that revealed GLP 
noncompliance and study-specific issues relating to critical aspects of their non
clinical laboratory strulies conducted at  in 
support of IDE . The studies were not in GLP cOPlpliance, could not be 
reconstructed to demonstrate the integrity of the study, and the data was deemed' 
unsuitable for submission to FDA.  withdrew their Submission. 
An FDA inspection confirmed these findings. 

•  
 (IDE  was similarly affected by 

inspection results that questioned the validity of the non-clinical studies. CDRH could 
not adequately assess the safety of the device from histopathology reports in non ... 
clinical studies and issued a major deficiency letter requesting an independent third 
party audit to address unexplained and inadequate conclusions. 

• After an FDA inspection of non-clinical studies supporting  
 (IDE , PMA ), 

Medtronic A VB reported GLP noncompliance of a 180-day animal study ..  
reported signifieant deficiencies in the completeness of the study and lack of quality 
assurance measures during the critical phases of the study. CDRR rejected the study 
based on the severity of the noncompliance. 
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• In February 2004:- FDA received anaIlegation of research misconq.uct that  
. witbheld critical biocompatibiIity data of their  that 

showed five animals were tested; not four animals as reported in their submission. 
The fifth animal died of endocarditis, a life-threatening complication. In addition, the 
results of a rabbit hemolysis study showed that the .coating on the valve was leaching, 
despite the sponsor's contention that the product did not leach. A number of class 
action lawSuits against  made evident results of the non-clinical 
anima] studies. Despite the relevant significance of this finding, the sta:tutory 
requirements for the retention of laboratory records h3.d expired and FDA inspections 
were not conducted. 

• In fiscal year 2005, bioresearch monitoring inspections revealed egregious 
no~compliance by non-clinica11aboratories where safety studies were conducted.. We 
found that laboratories conducting non-clinical laboratory safety studies in support of 
IDE and PMA applications were not aware oftbe GLP requirements .. In two cases, 
IDE sponsors  and ) had made misleading statements 
within their submissions by stating the non-clinical studies were conducted in GLP 
complianc~ when in fact they were not. CDRlr s relaxed enforcement posture led to 
minimal enforcement of regulatory requirements which begs to question whether 
there needs to be better efforts to educate the regulated industry and reviewers. 

Several CDRH officials have requested concrete examples of situations in which GLP 
noncompliance of non-clinical laboratory studies led to serious post-marketing problems. 
Some of the devices highlighted above have been wrought with post-marketing problems. 
Unfortunately, a thorough analysis to. determine whether there truly is a link has not been 
conducted. 

The failure of medical devices to fulfill their intended purpose of reasonable safety and 
reliability have been investigated and linked to several device factors> two of which are 
design error and manufacturing errors.. A report published by ECru, a non-profit agency, 
entitled "Medical Device Adverse Event Recognition and Investigatio~)' Health Risk 
Control (lIRe) Volume 2, Risk Analysis, May 2004, stated that device error includes 
inadequate tes$g of the design before use on humans and inadequate evaluation of the 
device and its safety and performance in the hands of the typical users as part of its 
design, evaluation, and development process. The report descnOes manufacturing enors 
as the easiest device factor to prevent because they are based on the failure to devote 
sufficient priority to purchasing, inspection, and testing of raw materials and components 
or on failures in inspection, testing~ and related documentation and quality control 
analysis. 

The General Accounting Office (GAO) found that FDA is not receiving information 
necessary to regulate the safety of medical devices. In a December 1986, report entitled 
"Medical Devices: Early Wanring of Problems is Hampered by Severe Underreporting 
(GAOIPEMD .. 87 .. 1)" to the Senate Committee on Governmental Affairs, the GAO 
reported that the FDA is only aware of approximately 1 percent of the problems 
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~ciated with medical devices.5 Although the report primarily focused on 
postmarketing surveillance, it frequently cited defective components, design flaws, and 
deterioration of devices among the major causes of problems~ The report underscores the 
need for a thoughtfully executed approach to the review and verification of the testing of 
device materials and components before the device is marketed and released in 
commercial distribution. 

There are many classic examples in other product areas that support the conclusion that 
GLP compliance is essential to determine whether a product should be introduced into 
humans, and subsequently, whether there .is adequate information to assess the product's 
safety prior to marketing. CDRH relies upon non-clinical laboratory studies to establish 
some measure of safety to allow the device to be tested in hutnaDS and to pre-identify . 
safety problems or device fuilures that could lead to serious adverse events and device
related pathology. It is extremely important for non-cIinical study data to be of sound 
quality and integrity to base our regulatory decisions of pennitting a device to be 
introduced into humans during clinical studies or before wide-.spread human use after 
approvaL In the above situations, the integrity of non-cliniqa1 study data was questioned. 

 
  

  
 

ExampJes: ' PMA 
 for ;  PMA  for  

; 01  PMA  for  
. As descnoed at the end oftbis memorandum, in the 

Recotnmendations section, a guidance document for FDA· Staff and Industry would be 
beneficial for educational purposes. 

 

 As experts in medical product development, we know 
that serious adverse events commonly do not materialize until after a product has been 
introduced for marketing and used widely in the general population. Specific non-clinical 
studies, e.g., biocompatibility studies that incorporate histopathology, scanning electron 
microscopy, and morphometric analyses, may identify potential hannful effects on 
critical organ systems and help better characterize the safety profile of medical products. 
Animals, unlike human subjects, can be sacrificed at various intervals during a study for 
arialysis of excised vessels and organsamples~ Non-clinical testing is a fundamental piece 
of the medical device development and testing~ 

CONCLUSION 

5 MedLiability Advis Serv ]987; 12(3): 1·2. 
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GLP!> like good manufacturing practices and good clinical practice, is an intema~ona1 
standard that promotes a comprehensive system of quality management for the safe and 
effective ~evelopment of all medical products. 

GLP is a requrrement for non-clinical studies that support all types of medical devices. In 
research and marketing applications:J sponsors and applicants have an opportrurity to 
explain reasons for GLP non-compliance. Acceptable reasons for non-compliance have 
been described, supra. The serious problems with GLP compliance described above 
highlight a major problem in the medical device industry that is based upon the lack of 
communication with industry and FDA reviewers that GLP is FDA's accepted standard 
of conduct for non-clinicallaboratory studies that support device research or marketing 
applications. In addition,  
recognize when: a non-clinical study is GLP non-complian~ to convey expectations 
during pre-IDE and IDE discussions with sponsors that non-:clinical studies should follow 
GLP requirements, and acceptable reasons for noncompliance.  

 
 

 

An applicant should be advised they are required to state whether the study complies with 
GLP and, if not, describe the noncompliance in the application- The review scientist 
should be encouraged to evaluate the effects of the noncompliance on the validity of the 
study in all device submissions. If the noncompliance is so severe to question the quality 
and integrity of the study> and make it difficult for the sponsor to reconstruct the study~ 
then the onus is on the applicant to validate the study. 

The success of the agency's GLP prog:ran;t in meeting the agency' ~ objectives of ensuring 
data quality and integrity of Don-clinical studies depends upon the participatory role 9f 
each Center, working collaboratively with ORA, to plan and conduct inspections of non
clinical studies:J and implement corrective enforcement actions when appropriate. 

Enforcement of the agency regulation must be consistently applied across all FDA 
regulated. products, particularly, medical devices; especially, when the problems are 
extensive enough to affect the Validity of the study to· support the application and studies 
upon which FDA makes critical safety decisions. Regularly inspecting non-clinlcal 
testing facilities and conducting data audits is essential to maintaining public confidence 
in the agency's systematic method for ensuring non-clinical safety data that, it relies on to 
make regulatory decisions of broad public health significance. Regular inspections of 
non-cIinicallaboratories maintain the credibility of our program. to our international 
regulatory counterparts, facilitating the acceptance ofU. S. data abroa~ FDA inspection 
history on non-clinical laboratories is sbm'ed annually with foreign GLP monitoring 
authorities throUgh FDA's participation in the OECDGLP working group. 

Managers7 scientists, and other professionals within the·Agency and the regulated 
industry have an obligation to promote the importance of quality and reliable data 
generated from non-clinical laboratory studies as an essential first step in protecting the 
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safety ofhmnan research subjects. Our efforts should strive to achieve the -common goal 
of safe and effective products in the marketplace for U .~. consumers. 

RECOlv.fMENDATIONS 

• Due to limited resources, FDA has discretion to enforce regulations that have the 
greatest impact on public health. Office of Compliance believes that it should 
primarily focus routine inspection resomces on non-clinicaI laboratory studies 
involving class ill devices. Th~ inspections are to be conducted soon after 
submissioD;J early in a product's development, prior to introduction or wide-spread 
use of the device in humans. Marketing applications (i.e~, humanitarian device 
exemptions) for which clinical testing is minima] and greater reliance is placed on 
non .. clinical studies to support human use will also be prioritized. Generally:- routine 
SUtVeillance¥ inspections of non-clinical studies that support Premarket Notification 
(510(k») applications will not be issued, unless specifically requested by the review 
division. 

• '~For cause" inspections would be utilized to address allegations of research 
misconduct from the review division or other creditable sources. For cause 
inspections would not be limited to Class m devices, but could involve other device 
classes, including 510(k) applications, to address questions of data validity and to 
promote the reliability and integrity of safety data submitted to support the approval 
of human studies or pre .. market clearance and approval. 

• When serious or repeated problems of regulatory significance axe identified during 
FDA inspections of non-clinica11aboratories, the Office of Compliance follows 
established procedures to promote compliance with the regulated industry. 
Compliance actions that may be taken against non-clinica11aboratories include:r based 
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upon increasing severity of non-compliance, information letter, untitled letter:o 
warning letter, formal disqualification, or referral to the Office of Criminal 
Investigations. 
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(8:00 a.m.) 2 

M E E T I N G 1 

  DR. MABREY:  I would like to call this 3 

meeting of the Orthopedic and Rehabilitation Device 4 

Panel to order.  I'm Dr. Jay Mabrey, the Chairperson 5 

of this Panel.  I'm also Chief of Orthopedics at 6 

Baylor University Medical Center in Dallas.  My 7 

training involves fellowship training in both total 8 

joints and in biomechanics at the Hospital for 9 

Special Surgery.  My practice revolves around knee 10 

and hip replacement, knee and hip arthroscopy. 11 

  At this meeting, the Panel will be making a 12 

recommendation to the Food and Drug Administration on 13 

the 510(k) Application K082079 for the ReGen Collagen 14 

Scaffold.  This device is intended for use in 15 

surgical procedures for the reinforcement and repair 16 

of chronic soft tissue entries of the meniscus (one 17 

to three prior surgeries to the involved meniscus) 18 

where weakness exists. 19 

  In repairing and reinforcing meniscal 20 

defects, the patient must have intact meniscal rim 21 

and anterior and posterior horns for attachment of 22 

the mesh.  In addition, the surgically prepared site 23 

for the CS must extend at least into the red/white 24 

zone of the meniscus to provide sufficient 25 
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vascularization.   1 

  If you have not already done so, please 2 

sign the attendance sheets that are on the tables by 3 

the doors.  If you wish to address this Panel during 4 

one of the open sessions, please provide your name to 5 

Ms. AnnMarie Williams at the registration table.  If 6 

you are presenting in any of the open public sessions 7 

today and have not previously provided any electronic 8 

copy of your presentation, please arrange to do so 9 

with Ms. Williams. 10 

  I note for the record that the voting 11 

members present constitute a quorum as required by 21 12 

C.F.R. Part 14.  I would also like to add that the 13 

Panel participating in the meeting today has received 14 

training in FDA device law and regulations. 15 

  I would now like to ask our distinguished 16 

Panel members, who are generously giving their time 17 

to help the FDA in the matter being discussed today, 18 

and FDA staff seated at this table to introduce 19 

themselves.  Please state your name, your area of 20 

expertise, your position, and your affiliation.  And 21 

I'll begin with Mr. David Spindell. 22 

  DR. SPINDELL:  David Spindell.  I'm the 23 

vice president of Medical Affairs for Abbott, and I'm 24 

the industry representative. 25 
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  DR. MABREY:  Ms. Dalrymple? 1 

  MS. DALRYMPLE:  Jeannette Dalrymple.  My 2 

background is in clinical research and bench science.  3 

I'm the consumer rep. 4 

  DR. PROPERT:  Kathleen Propert.  I'm a 5 

professor of biostatics at the University of 6 

Pennsylvania specializing in clinical trials. 7 

  COL KRAGH:  I'm John Kragh.  I'm Army 8 

orthopedist from San Antonio and interest in combat 9 

casualty care. 10 

  DR. KELLY:  John D. Kelly IV.  I'm an 11 

associate professor for orthopedic surgery, 12 

University of Pennsylvania.  My clinical research 13 

interests are in joint preservation and injuries to 14 

the shoulder. 15 

  DR. JEAN:  Ronald Jean, the Executive 16 

Secretary of this Panel. 17 

  DR. ENDRES:  Nathan Endres, assistant 18 

professor of orthopedic surgery at the University of 19 

Vermont, Division of Sports Medicine and Shoulder 20 

Surgery. 21 

  DR. POTTER:  Hollis Potter, professor of 22 

radiology at Cornell Medical School and chief of MRI 23 

at the Hospital for Special Surgery, where I run the 24 

Research Department for Imaging. 25 
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  MAJ KADRMAS:  Warren Kadrmas, orthopedic 1 

surgeon in the United States Air Force at Wilford 2 

Hall Medical Center in San Antonio, specializing in 3 

sports medicine and shoulder surgery. 4 

  LTC SHAWEN:  I'm Scott Shawen.  I'm an 5 

assistant professor at Uniformed Services University 6 

and also at Walter Reed Army Medical Center, foot and 7 

ankle trained and primarily lower extremity 8 

reconstruction. 9 

  DR. SCHULTZ:  I'm Dan Schultz, Director of 10 

CDRH and a general surgeon by background.   11 

  DR. MABREY:  And a special welcome to our 12 

military representatives.  Thank you all for being 13 

here.  Now, Dr. Jean, the Executive Secretary of this 14 

Panel, will make some introductory remarks. 15 

  DR. JEAN:  Good morning.  I'll just make a 16 

few general announcements.  Transcripts of today's 17 

meeting will be available from Free State Court 18 

Reporting.  Their telephone number is 410-974-0947.  19 

Information on purchasing videos of today's meeting 20 

can be found on the table outside the meeting room. 21 

  Let me take the time to introduce our FDA 22 

press contact, Ms. Peper Long.  Are you here?  23 

Ms. Peper Long will be our press contact when she 24 

arrives, and I'm sure she'll make an introduction.   25 
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  I would like to remind everyone that 1 

members of the public and the press are not permitted 2 

in the Panel area at any time during the meeting, 3 

including breaks.  If you are a reporter and wish to 4 

speak to FDA officials, please wait until after the 5 

Panel meeting has ended.  6 

  Finally, as a courtesy to those around you, 7 

please silence your electronic devices if you have 8 

not already done so.   9 

  I will now read into the record the 10 

Conflict of Interest statement. The Food and Drug 11 

Administration is convening today's meeting of the 12 

Orthopedic and Rehabilitation Devices Panel of the 13 

Medical Devices Advisory Committee under the 14 

authority of the Federal Advisory Committee Act of 15 

1972.  With the exception of the industry 16 

representative, all members and consultants of the 17 

Panel are special government employees or regular 18 

federal employees from other agencies and are subject 19 

to federal conflict of interest laws and regulations.   20 

  The following information on the status of 21 

this Panel's compliance with federal ethics and 22 

conflict of interest law is covered by but not 23 

limited to those found at 18 U.S.C., Section 208 and 24 

Section 712 of the federal Food, Drug and Cosmetic 25 
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Act, are being provided to participants in today's 1 

meeting and to the public.  FDA has determined that 2 

members and consultants of this Panel are in 3 

compliance with federal ethics and conflict of 4 

interest laws.  5 

  Under 18 U.S.C., Section 208, Congress has 6 

authorized FDA to grant waivers to special government 7 

employees who have potential financial conflicts when 8 

it is determined that the Agency's need for a 9 

particular individual's services outweighs his or her 10 

potential financial conflict of interest.  Under 11 

Section 712 of the FD&C Act, Congress has authorized 12 

FDA to grant waivers for this purpose.   13 

  Related to the discussions of today's 14 

meeting, members and consultants of this Panel who 15 

are special government employees have been screened 16 

for potential financial conflicts of interest of 17 

their own as well as those imputed to them, including 18 

those of their spouses or minor children and, for 19 

purposes of 18 U.S.C., Section 208, their employers.  20 

These interests may include investments, consulting, 21 

expert witness testimony, contracts, grants, CRADAs, 22 

teaching, speaking, writing, patents and royalties, 23 

and primary employment. 24 

  Today's agenda involves the discussion of a 25 
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pre-market notification application for a collagen 1 

scaffold Sponsored by ReGen Biologics.  This device 2 

is intended for use in surgical procedures for the 3 

reinforcement and repair of chronic soft tissue 4 

injuries of the meniscus (one to three prior 5 

surgeries to the involved meniscus) where weakness 6 

exists.  In repairing and reinforcing meniscal 7 

defects, the patient must have an intact meniscal rim 8 

and anterior and posterior horns for attachment of 9 

the mesh.  In addition, the surgically prepared site 10 

for the collagen scaffold must extend at least into 11 

the red/white zone of the meniscus to provide 12 

sufficient vascularization.   13 

  This is a particular matters meeting during 14 

which specific matters related to the 510(k) will be 15 

discussed.   16 

  Based on the agenda for today's meeting and 17 

all financial interests reported by the Panel members 18 

and consultants, a conflict of interest waiver has 19 

been issued in accordance with 18 U.S.C. Section 20 

208(b)(3) and Section 712 of the FD&C Act to 21 

Dr. Hollis Potter.  Dr. Potter's waivers address a 22 

personal consulting arrangement with a competing firm 23 

to the 510(k) device Sponsor, and she receives an 24 

annual fee of less than $10,001 for this arrangement.  25 
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  The waiver allows this individual to 1 

participate fully in today's deliberations.  FDA's 2 

reason for issuing the waiver are described in the 3 

waiver documents which are posted on FDA's website at 4 

www.FDA.gov/OHRMS/dockets/default.htm.  Copies of the 5 

waivers may also be obtained by submitting a written 6 

request to the Agency's Freedom of Information 7 

Office, Room 6-30, of the Parklawn Building.  A copy 8 

of this statement will be available for review at the 9 

registration table during this meeting and will be 10 

included as part of the official transcript. 11 

  Dr. David Spindell is serving as the 12 

industry representative, acting on behalf of all 13 

related industry, and is employed by Abbott 14 

Laboratories Medical Products Group.   15 

  We would like to remind members and 16 

consultants that if the discussions involve any other 17 

products or firms not already on the agenda for which 18 

a FDA participant has a personal or imputed financial 19 

interest, the participants need to exclude themselves 20 

from such involvement and their exclusion will be 21 

noted for the record.  FDA encourages all other 22 

participants to advise the Panel of any financial 23 

relationships that they may have with any firms at 24 

issue.  Thank you. 25 
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  DR. MABREY:  We will now proceed to the 1 

Open Public Hearing portion of the meeting.  Prior to 2 

this meeting, only one person requested to speak in 3 

the Open Public Hearing.  We ask that you speak 4 

clearly into the microphone to allow the 5 

transcriptionist to provide an accurate recording of 6 

this meeting.  Please state your name and the nature 7 

of any financial interests you may have in this or 8 

another medical device company.  Dr. Jean will now 9 

read the open public hearing statement. 10 

  DR. JEAN:  Both the Food and Drug 11 

Administration and the public believe in a 12 

transparent process for information-gathering and 13 

decision-making.  To ensure such transparency at the 14 

open public hearing session of the Advisory Committee 15 

meeting, FDA believes that it is important to 16 

understand the context of any individual's 17 

presentation.  For this reason, FDA encourages you, 18 

the open public hearing or industry speaker, at the 19 

beginning of your written or oral statement, to 20 

advise the Committee of any financial relationship 21 

that you may have with the Sponsor, its product, and 22 

if known, its direct competitors. 23 

  For example, this financial information may 24 

include the Sponsor's payment of your travel, lodging 25 
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or other expenses in connection with your attendance 1 

at the meeting.  Likewise, FDA encourages you at the 2 

beginning of your statement to advise the Committee 3 

if you do not have any such financial relationships.  4 

If you choose not to address this issue of financial 5 

relationships at the beginning of your statement, it 6 

will not preclude you from speaking.   7 

  DR. MABREY:  Ms. Pam Adams, our former 8 

panel industry representative, has requested to speak 9 

on behalf of the Orthopedic Surgical Manufacturer's 10 

Association.  Welcome back, Pam. 11 

  MS. ADAMS:  Thank you, Dr. Mabrey.  As he 12 

said, my name is Pamela Adams, and I am here today 13 

representing OSMA, the Orthopedic Surgical 14 

Manufacturer's Association, which is a trade 15 

association with over 30 members companies.  OSMA has 16 

financed my attendance at this meeting.  As he said, 17 

I am also a former member of this orthopedic advisory 18 

panel, serving as industry rep from 2004 to mid-2008.  19 

Therefore, I'm pleased to address so many of my 20 

former advisory Panel colleagues.  Also happy to see 21 

Mr. Melkerson, Dr. Schultz, Mr. Chairman, 22 

Mr. Executive Secretary, and so many familiar faces 23 

from the FDA. 24 

  On behalf of OSMA, I welcome this 25 
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opportunity to provide comments at today's Panel 1 

meeting.  OSMA's comments should not be taken as an 2 

endorsement of the product being discussed today.  3 

OSMA asks instead that the comments be considered 4 

during today's Panel deliberations.  These comments 5 

represent the careful compilation of OSMA member 6 

companies' views.   7 

  As a brief introduction, the Orthopedic 8 

Surgical Manufacturer's Association, or OSMA, was 9 

formed over 45 years ago.  OSMA has worked 10 

cooperatively with the FDA, with the American Academy 11 

of Orthopedic Surgeons or AAOS, the American Society 12 

for Testing and Materials, ASTM, and other 13 

professional medical societies and standards 14 

development bodies.  15 

  These collaborations are sought to ensure 16 

that orthopedic medical devices and products are of 17 

safe, uniform, high quality and supplied in 18 

quantities sufficient to meet national needs.  OSMA 19 

membership currently includes over 30 companies who 20 

produce over 85 percent of all orthopedic implants 21 

intended for clinical use in the United States. 22 

  OSMA has a strong and vested interest in 23 

ensuring the ongoing availability of safe and 24 

effective medical devices.  The Panel's discussions, 25 
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deliberations, and recommendations to FDA today will 1 

have a direct bearing on the availability of new 2 

products.  We make these comments to remind the Panel 3 

of the regulatory burden that applies to the 510(k) 4 

application for the product that's the subject of the 5 

Panel's deliberations today.  In other words, this is 6 

not a PMA regulatory application, which reflects a 7 

different requirement for approval. 8 

  We urge the Panel to focus your 9 

deliberations on the requirements of substantial 10 

equivalence.  For the product to be legally marketed, 11 

it must be substantially equivalent to the predicate 12 

device or devices.  Substantial equivalence means the 13 

product is as safe and effective as the predicate 14 

device or devices. 15 

  The FDA is responsible for protecting the 16 

American public from drugs, devices, food and 17 

cosmetics that are either adulterated or are unsafe 18 

or ineffective.  In addition, FDA has another role, 19 

to ensure the timely availability of safe and 20 

effective new products that will benefit the public.  21 

The Orthopedic Devices Branch has a staff of 22 

qualified reviewers who evaluate the applications 23 

they receive.  24 

  The feedback of this Panel, when convened, 25 
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supplements the analysis of the information and data 1 

in the manufacturer's application and will impact the 2 

availability of new products in the United States 3 

marketplace.  Those of you on the Panel have been 4 

selected based on your experience and training.  You 5 

also bring the view of practicing clinicians, who 6 

treat patients with commercially available products.  7 

OSMA is aware you've received training from FDA on 8 

the law and the regulations.  I do not intend to 9 

repeat that information today.  I do however want to 10 

emphasize the regulatory standard applicable to 11 

today's 510(k) deliberations, which is substantial 12 

equivalence.   13 

  A finding of substantial equivalence does 14 

not require that the product and the predicate 15 

devices be identical.  The product and the predicate 16 

typically have the same intended use but are not 17 

required to have the same technological 18 

characteristics.  If the product has different 19 

technological characteristics than the predicate 20 

device or devices, the application -- the applicant 21 

must provide information in the 510(k) to show that 22 

(1) the differences do not raise new questions of 23 

safety and effectiveness and (2) the product is as 24 

safe and effective as the predicate device or 25 
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devices.   1 

  Comparable safety and effectiveness can be 2 

demonstrated through submission of a variety of 3 

information and data in the application, including 4 

proper labeling, safety data generated in the 5 

laboratory, in animals, in humans, bench testing 6 

and/or clinical performance data.  Data in a 510(k) 7 

are provided to show equivalence in performance 8 

unlike a PMA.  A 510(k) application is not required 9 

to include data to demonstrate the product's absolute 10 

safety and effectiveness.  Rather, the data must 11 

validate that the product is equivalent or better in 12 

terms of safety and effectiveness compared to the 13 

predicate device.   14 

  It's also important to understand the FDA 15 

is required to consider the least burdensome means of 16 

demonstrating substantial equivalence and request 17 

information accordingly.  FDA should not require a 18 

510(k) submitter to submit data that are not 19 

necessary in order to make a substantial equivalence 20 

determination.  In addition, the nature and scope of 21 

data requested should be consistent with what FDA has 22 

previously requested from 510(k) applicants for 23 

similar products. 24 

  OSMA also wants to emphasize that this 25 
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Panel is participating in a vitally important part of 1 

FDA's framework for regulating medical devices, the 2 

510(k) process.  Since its incorporation into FDA's 3 

governing statute in 1976, the 510(k) process has 4 

proven to be a highly successful means of bringing to 5 

market safe and effective medical devices.   6 

  Indeed, in 2007, FDA cleared for marketing 7 

nearly 3,000 devices through the 510(k) pathway.  8 

Most importantly, under the 510(k) regulation, FDA 9 

has the authority to request virtually any 10 

information that it needs in order to reach the 11 

substantial equivalence determination.  While very 12 

simple devices are sometimes cleared for marketing in 13 

90 days or fewer, more complex devices typically 14 

undergo a considerably more lengthy review involving 15 

multiple requests for additional information in 16 

testing.  Thus, far from being a shortcut to market, 17 

the 510(k) pathway is a rigorous, risk-based approach 18 

that ensures medical devices receive an appropriate 19 

level of pre-market review. 20 

  We also note that as medical technology has 21 

grown more complex and diverse, so too has the 510(k) 22 

process evolved.  For example, when it was first 23 

incorporated into FDA's governing statute in 1976, 24 

substantial equivalent meant showing that the device 25 
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was as safe and effective as a device that had been 1 

on the market prior to 1976.  The substantial 2 

equivalence standard was amended to require a 3 

comparison of safety and effectiveness with a legally 4 

marketed device.  As a result, today, manufacturers 5 

typically demonstrate equivalence to state-of-the art 6 

technologies.  Thus, there's no merit to the 7 

criticism that devices are being cleared for 8 

marketing through a process that allows comparisons 9 

with antiquated, irrelevant technology. 10 

  No pre-market review system can provide an 11 

absolute guarantee of safety and effectiveness.  12 

Indeed, pre-market review is only one of the many 13 

requirements that FDA imposes on device 14 

manufacturers.  Other controls, for example, good 15 

manufacturing practice regulations, adverse event 16 

reporting laws, are extremely important in ensuring 17 

safety and effectiveness of medical devices.  However 18 

the 510(k) process continues to play a critical role 19 

in assuring the timely availability of safe and 20 

effective new devices.   21 

  In conclusion, the Panel has an important 22 

job today.  You must listen to the information and 23 

data presented by the Sponsor, evaluate FDA's 24 

presentations, and respond to their questions 25 
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regarding the application.  We speak for many 1 

applicants when we ask for your careful 2 

consideration.   3 

  Please keep in mind that the standard is 4 

substantial equivalence, comparing safety and 5 

effectiveness of the product with that of the 6 

predicate devices.  The regulatory standard is 7 

equivalence in performance in terms of safety and 8 

effectiveness, not absolute proof of safety and 9 

effectiveness.  Finally, when making recommendations 10 

for further analyses or studies, remember that the 11 

FDA takes Panel recommendations seriously.  For 12 

example, FDA may interpret your comments as a need to 13 

delay the introduction of a useful product or require 14 

burdensome and expensive additional data collection. 15 

  Therefore, you play an important role in 16 

the process of bringing new products to market, 17 

products with you -- that many of you and your 18 

colleagues use in treating patients.  Please be 19 

thoughtful in weighing the evidence.  Remember the 20 

standard for a 510(k) application.  While the 21 

regulations allow a broad range of data to be 22 

requested by FDA, a level playing field for any 23 

Sponsor of a new device, one which requires the same 24 

level of supporting data as has been relied upon to 25 
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make previous decisions on devices of the same type 1 

is desirable. 2 

  On behalf of OSMA, I thank the FDA and the 3 

Panel for the opportunity to speak today.  I trust 4 

these comments are taken in the spirit offered to 5 

help the FDA obtain objective feedback from the Panel 6 

and to help the FDA decide whether to make a new 7 

product available for use in the U.S. marketplace.  8 

I'll be present in the audience and available to 9 

answer questions any time during the deliberations 10 

today.  Thank you very much. 11 

  DR. MABREY:  Thank you, Pam.  It is nice to 12 

see you again.  Is there anyone else who would like 13 

to speak at this time?   14 

  (No response.)  15 

  DR. MABREY:  Since no one else has come 16 

forward, we will proceed with today's agenda.  Please 17 

note that there will be a second Open Public Session 18 

in the afternoon. 19 

  We will now proceed to the Sponsor 20 

presentation for the ReGen Collagen Scaffold.  I 21 

would like to remind public observers at this meeting 22 

that while this meeting is open for public 23 

observation, public attendees may not participate 24 

except at the specific request of the Panel.  The 25 
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Sponsor will introduce the speakers.  You have 90 1 

minutes. 2 

  MR. DICHIARA:  Good morning.  My name is 3 

John Dichiara.  I'm senior vice president of 4 

Regulatory Quality and Clinical for ReGen Biologics.  5 

I would like to pass around the sample of the 6 

collagen scaffold device so that you can see what 7 

it's like. 8 

  I'd like to thank all of the Panel members 9 

for devoting their time to this deliberation and 10 

providing their expertise and going through the 11 

questions that FDA has regarding this product.  On 12 

the agenda today, I will provide a brief introduction 13 

regarding the regulatory status and regulatory 14 

precedents for the surgical mesh devices.  And I will 15 

then introduce several outside experts who will 16 

provide their expertise in specific areas regarding 17 

the product.   18 

  First of all, I'd like to say that the 19 

subject of this meeting is the collagen scaffold.  20 

It's a surgical mesh, which is designed and 21 

engineered for implementation in meniscus injuries 22 

for -- following partial meniscectomy and designed to 23 

reinforce the defects in those meniscus injuries.  24 

Data demonstrate the device preserves and reinforces 25 
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the meniscus and provides a scaffold for tissue 1 

growth.   2 

  The CS functions as any surgical mesh does 3 

by reinforcing soft tissue and is as safe as any of 4 

the cleared surgical meshes that FDA has provided as 5 

predicates.  The ReGen situation is that the device 6 

has the same intended use, materials, and technology 7 

as FDA-cleared surgical mesh devices, and we'll 8 

demonstrate that through the data presented today. 9 

  Use of the CS in the meniscus represents a 10 

new indication.  As it does present these new 11 

indications, FDA has cleared numerous surgical meshes 12 

that were defined with new indications.  Each of 13 

these new indications represents a first use of a 14 

surgical mesh in a specific anatomic location or in a 15 

specific indication.  For example, anal/rectal 16 

fistula plugs or meshes for reinforcement of rotator 17 

cuff injuries were new indications for those devices 18 

outside of the indications that were previously 19 

cleared by FDA through the 510(k) process. 20 

  Any new indication raises the same issue of 21 

suitability for use.  For a resorbable surgical mesh, 22 

these issues are centered on whether the mesh device 23 

provides reinforcement and serves as a scaffold for 24 

tissue growth.  What each of these new indications 25 
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had in common with its predicates was not an 1 

anatomical location but the mesh function and its 2 

relative safety.  And that function is, again, to 3 

reinforce soft tissue or bone.   4 

  ReGen has provided valid scientific 5 

evidence which establishes that the CS is as safe as 6 

its predicate meshes and functions as a surgical mesh 7 

in both acute and chronic patients.  There may be 8 

some confusion in the documentation that was 9 

provided.  The documentation that was provided by FDA 10 

was centered on chronic patients.  I just wanted to 11 

let you know that while we are presenting data on the 12 

chronic patients, we are also presenting data on the 13 

combined patient population because as a surgical for 14 

use in reinforcement of soft tissue injuries, the 15 

device, we believe, provides that function in both 16 

chronic and acute patients equally.  And we would 17 

like your consideration of both those populations.  18 

This has been discussed with FDA prior to this 19 

meeting, and we will present the data based along 20 

those lines. 21 

  The collagen scaffold is a resorbable 22 

collagen-based surgical mesh.  It's bovine type 1 23 

collagen.  It's a semi-lunar shape, as you can see, 24 

and it's designed specifically to be placed within 25 
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the meniscal defect, to reinforce the remaining 1 

tissue in the same way that other meshes reinforce 2 

tissue in their indicated uses.  Meshes have 3 

different shapes dependent on the specific anatomic 4 

location and the specific intention for those 5 

devices.   6 

  This device is intended to reinforce the 7 

residual meniscal tissue and provide a scaffold for 8 

tissue growth.  It's sutured in place for immediate 9 

reinforcement and for the preservation of native 10 

tissue.  The resorbable scaffold is then filled with 11 

the patient's own tissue, and that tissue provides 12 

the long-term reinforcement of the device. 13 

  The FDA defined the intended use of a 14 

surgical mesh very specifically in the regulations.  15 

Surgical mesh is intended to be implanted to 16 

reinforce soft tissue or bone where weakness exists.  17 

And that's the intended use of all surgical meshes.  18 

And the thing that makes the comparison between any 19 

number of these -- anatomic locations and indications 20 

possible. 21 

  The scope of regulation has expanded by 22 

FDA, FDA's 510(k) decisions.  Resorbable surgical 23 

meshes provide a scaffold to be replaced by the 24 

patient's own tissue.  Over 400 surgical meshes have 25 
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been cleared by the Agency.  Seventeen new 1 

indications for surgical mesh have been cleared since 2 

2002.   3 

  The scope of these surgical mesh 4 

indications for use is very varied.  When viewed in 5 

the abstract, one can say that all of these devices, 6 

whether it's for an Achilles tendon or for bladder 7 

support or for a fistula plug or for a vertebral body 8 

to maintain the position of bone graft material, the 9 

one thing that they have in common is to reinforce or 10 

soft tissue or bone.  They're all intended for that 11 

use.  And if you look at them from an anatomic 12 

location, you would be hard-pressed to be able to 13 

compare an Achilles tendon to an anal fistula or to 14 

the vertebral body of the spine. 15 

  The indication that we would set forth and 16 

it has been set forth in previous 510(k) submissions, 17 

which are referenced in the materials that you were 18 

provided for the collagen scaffold is a bit different 19 

than the chronic indication that was read into the 20 

record by FDA by the Panel Chair.  The indication 21 

that we would specify for the product that we wish to 22 

you consider today in your deliberations is the ReGen 23 

Collagen Scaffold that is intended for use in 24 

surgical procedures for the reinforcement and repair 25 
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of soft tissue injuries of the meniscus.   1 

  In repairing and reinforcing meniscal 2 

defects, the patient must have an intact meniscal rim 3 

and anterior and posterior horns for attachment of 4 

the mesh.  In addition, the surgically prepared site 5 

for the CS must extend at least into the red/white 6 

zone of the meniscus to provide sufficient 7 

vascularization.  Also, the CS reinforces soft tissue 8 

and provides a resorbable scaffold that is replaced 9 

by the patient's own soft tissue.  The CS is not a 10 

prosthetic device and is not intended to replace 11 

normal body structure or function or provide the full 12 

mechanical strength of the repair. 13 

  We're presenting clinical data today from a 14 

number of sources.  One is a feasibility study that 15 

established the safety and long-term viability of the 16 

tissue.  Another is a U.S. multi-center clinical 17 

trial, in which there were 162 patients.  This trial 18 

was developed as part of an IDE in 1996 before the 19 

mesh category had broadened to include a number of 20 

these resorbable surgical meshes.   21 

  With relevant predicates established in the 22 

510(k) pathway, we'll show that this device is as 23 

safe and effective as those predicates.  Data 24 

confirmed that the device served as a surgical mesh 25 



29 
 

Free State Reporting, Inc. 
1378 Cape Saint Claire Road 

Annapolis, MD 21409 
(410) 974-0947 

 

 

 
and that is provides a scaffold for the growth of new 1 

tissue and is as effective as any of the surgical 2 

meshes that have been cleared by the Agency. 3 

  Pre-clinical bench and animal testing have 4 

formed the basis of most FDA surgical mesh 5 

clearances, including meshes for new indications.  6 

Device-effectiveness is inherent in each device's 7 

ability to carry out its intended use.  That intended 8 

use is to reinforce and/or provide a resorbable 9 

scaffold for tissue growth.   10 

  The recognized risks associated with 11 

surgery, tissue reactions, and infection are 12 

mitigated through ensuring biocompatibility and 13 

sterility of the device.  Few surgical mesh 14 

submissions, including those with new indications 15 

include clinical evidence of safety and 16 

effectiveness.  To give you an example of what some 17 

of these data, the clinical data, that was provided 18 

and was used as the bases for clearance of surgical 19 

meshes in new indications are several of these new 20 

indications in this slide. 21 

  The indication for reinforcement of rotator 22 

cuff had clinical data on five patients with three 23 

months of follow up.  Patella, biceps, Achilles, 24 

quadriceps, and tendon repair had no clinical data.  25 
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Repair of anal/rectal and intracutaneous fistulas had 1 

25 patients with three months of follow up.  Urethral 2 

slings for incontinence and a non-absorbable surgical 3 

mesh to maintain the position of bone graft material 4 

had no clinical data supporting the clearance.  A 5 

surgical mesh for use in sealing air leaks in the 6 

lungs had 26 patients followed through discharge.   7 

  Like other surgical meshes with new 8 

indications, ReGen CS surgical mesh is intended to 9 

reinforce soft tissue where weakness exists.  ReGen 10 

submitted substantial clinical and pre-clinical data 11 

to the FDA demonstrating its device functions as a 12 

surgical mesh.  To the extent that that data on the 13 

CS predicates exist, CS data shows that it is as safe 14 

as those predicates.  Technological characteristics 15 

and indications for the CS do not raise new types of 16 

questions regarding its safe and effective use when 17 

compared to the performance of other surgical meshes. 18 

  I'd like to also make a comment regarding 19 

the FDA presentation just to highlight an issue that 20 

we feel is significant and needs to be considered in 21 

your deliberations today.  There's a statement 22 

regarding the excerpt from the JBJS article that was 23 

submitted as part of the evidence in the 510(k) 24 

submission, which states, "The implant, ReGen CS, was 25 
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not found to have any benefit for patients within 1 

acute injury."  That statement is taken out of 2 

context and is not in the context of a surgical mesh, 3 

but it is rather in the context of a publication, 4 

which was specifically intended to show a comparison 5 

of the CS device to partial meniscectomy and specific 6 

outcomes related to that comparison.   7 

  Today's deliberations need to be compared 8 

to the intended use of the device as a surgical mesh 9 

and not to a comparison to partial meniscectomy or 10 

surgical procedure.  As such, we just wanted to alert 11 

you to that fact and to make sure that in your 12 

deliberations you understand that the comparison is 13 

to predicate surgical meshes and not to a surgical 14 

procedure that does not involve a mesh. 15 

  To speak to the idea and the concept behind 16 

surgical meshes and types of data that you would 17 

expect from surgical meshes, I'd like to introduce 18 

Dr. Stephen Badylak.  Dr. Badylak holds an M.D., a 19 

Ph.D. in pathology, and a D.V.M.  He's research 20 

professor in the Department of Surgery and director 21 

of the Tissue Engineering Institute at the McGowan 22 

Institute for Regenerative Medicine at the University 23 

of Pittsburgh.  Dr. Badylak is a pioneer in the 24 

development of resorbable tissue scaffolds.  I'll 25 
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turn it over to Dr. Badylak. 1 

  DR. BADYLAK:  Thank you, John -- thank you.  2 

Good morning.  Oh, thank you.  The screen is a little 3 

farther away than I anticipated.  I appreciate the 4 

opportunity to be here, and just for the record, I 5 

have absolutely no financial investment or will  6 

get -- you know, I have no vested interest in ReGen 7 

or the products that are being discussed today.  So 8 

just so that's clear. 9 

  My intent today is to help to describe the 10 

mechanism by which surgical meshes are intended to 11 

perform their function regardless of their source or 12 

for the anatomic location in which they're intended 13 

to be used.  We spent about 20 years looking at this 14 

particular issue and feel qualified to speak to the 15 

points I'm going to make.   16 

  Biological surgical meshes are 17 

significantly different than synthetic surgical mesh 18 

mainly in the point that -- to the point that 19 

synthetic meshes are intended to be a permanent 20 

implant.  And, therefore, considerations about 21 

mechanical properties, material properties, and 22 

whether they can perform the function that they are 23 

intended to perform on Day 1 as well as 10 or 20 24 

years afterwards, that's an important consideration 25 
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for a synthetic mesh.   1 

  A biologic mesh, however, is completely 2 

different.  Even though one certainly needs to 3 

consider the mechanical material properties at Day 0, 4 

when it's implanted, so that it can perform the 5 

function that it needs, it's very important to 6 

understand the concept that this mesh will change 7 

almost immediately following implantation.  It's not 8 

going to be the same device at one week, one month, 9 

two years, five years down the road.  And, in fact, 10 

it's completely gone.  So what one is left with at 11 

the anatomic site of placement is what the body 12 

replaces it with.  And I think the real issue to 13 

consider is whether or not it can perform its 14 

function during that phase of remodeling.   15 

  Now, these collagen-based meshes are 16 

derived from a variety of tissues.  There's so many 17 

on the market now, it's difficult to count, but they 18 

come from many species, pigs, cows, horses, sheep, 19 

and they're derived from -- they're composed of the 20 

components of the extra-cellular matrix, such as 21 

collagen, like -- the ReGen meniscus or their intact 22 

extra-cellular matrix.  All of them are acellular.  23 

Some examples of these devices are listed, the 24 

Restore device, Permacol, Oasis, CollaMend, and, 25 
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hopefully, the ReGen Collagen Scaffold.  These are 1 

all surgical meshes intended for the reinforcement of 2 

injured or missing tissues. 3 

  So there's a couple of main points I'd like 4 

to make for you.  First, these meshes, these surgical 5 

meshes that are of biologic origin are intended to 6 

degrade, they're designed to degrade, that can be 7 

customized a bit by the methods of manufacturing.  8 

But they're not meant as a permanent implant, and 9 

that implies, of course, then that they're going to 10 

change during that process of degradation.   11 

  So in addition to the degradation of the 12 

scaffold material, one can expect a degree of 13 

cellular infiltration, and these will obviously be 14 

host cells.  There's going to be deposition of new 15 

extra-cellular matrix by the host cells that 16 

infiltrate the scaffold.  There'll be differentiation 17 

of these cells at the site of remodeling, 18 

organization of the new matrix.  And this whole 19 

process is referred to as remodeling.  So when I use 20 

a word remodeling, these are the components that I'm 21 

referring to. 22 

  The last point that I want you to think 23 

about during the next few slides is that the 24 

microenvironment of the implantation site is an 25 
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absolutely critical determinant in how well this 1 

surgical mesh is going to function.  That includes 2 

biomechanical loading but isn't limited to that.  For 3 

example, a surgical mesh to be used in the knee like 4 

the ReGen meniscus has a fluid environment.  It's got 5 

a certain pH, it's got a certain oxygen tension, 6 

glucose concentration, which is different than an 7 

anal fistula, which is different than a ventral 8 

hernia, which is different than the shoulder. 9 

  So the individual sites are all different, 10 

and this is important because they define how well 11 

the surgical meshes are going to work.  Let me 12 

continue this point by giving you an example of a 13 

typical material.  In the middle there is a piece of 14 

extra-cellular matrix derived from a pig's urinary 15 

bladder.  It's -- surgical mesh -- representative.  I 16 

could be showing you their small intestinal 17 

submucosa, purified collagen, they would all look 18 

pretty similar.  They're all acellular, and, in fact, 19 

they take on a lot of forms and shapes.  And the 20 

reason they have these different forms and shapes is 21 

simple to make the surgeon's job easier.   22 

  Now, that doesn't mean that they're 23 

intended to look exactly like the native material.  24 

For example, the device in the upper left is ten 25 
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layers of small intestinal submucosa, SIS.  That's 1 

the restore device used for orthopedic applications 2 

in the rotator cuff reinforcement.   3 

  The one below it, the -- let's see if can 4 

get this pointer to work here.  There we go.  This 5 

one here is four layers of SIS used as a sling for 6 

urinary incontinence in women with post-menopausal 7 

urinary stress incontinence, particulate forms of 8 

these same scaffolds could be made to turn them into 9 

three-dimensional shapes.  They can look like tubes.  10 

It's all the same material.   11 

  A scanning electron micrographic view of 12 

some of these materials is shown here.  On the left 13 

is this urinary bladder matrix.  And you can see, on 14 

the surface, it's a very smooth surface.  That's the 15 

basement membrane of the urinary bladder, and right 16 

below it is the tunica propria.  There are no cells 17 

there.  That surgical mesh looks a lot different than 18 

SIS, which has almost a laminated appearance, which 19 

looks a lot different than the collagen-based 20 

scaffold that has this pore-like structure. 21 

  But none of those structures look anything 22 

like their intended site in the body.  And that's an 23 

important feature.  And the reason is because they're 24 

not going to look even like this after a day or two 25 
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days.  These meshes are meant to be temporary 1 

scaffolds to help perform the function of the injured 2 

tissue to reinforce it and then to stimulate 3 

remodeling response so that at the end of the day, 4 

what's left at the site is something that is better 5 

than what would have been there if nothing was used. 6 

  Now, let me give you an example of one fact 7 

that I indicated was critical in the remodeling 8 

process, and that's mechanical loading.  This was a 9 

study that has been done a couple of times, most 10 

recently, this summer.  I'm going to show you two 11 

pictures here.  On the left is a remodeled scaffold, 12 

and on the right is the same scaffold that's 13 

remodeled.  The only difference is mechanical 14 

loading.  These scaffold materials represent the 15 

small intestinal submucosa of a pig that was used to 16 

reinforce and, in this case, actually replace large 17 

segments of missing urinary bladder in a dog model. 18 

  In the case on the left, the mesh was 19 

placed and replaced 50 percent of the dome of the 20 

bladder, and the catheter was removed immediately so 21 

that the bladder saw filling and emptying six to 22 

eight times a day like it normally would for 28 days.  23 

The same -- material in the same application by the 24 

same surgeon was placed there in the specimen on the 25 
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right.  The only difference is that the catheter was 1 

left in place so that the bladder never filled, never 2 

experienced the mechanical loading.  And this type of 3 

experiment can be repeated in a lot of different 4 

ways.  The point is that the simple, one factor being 5 

changed, and that is mechanical loading, dramatically 6 

affects the remodeling process.   7 

  And when considering the ReGen Collagen 8 

Scaffold, I think this is important because this 9 

scaffold is placed in a site where different types of 10 

forces will dictate the remodeling.  You've got 11 

compressive forces, you've got tensile forces, and 12 

it's in an environment of course that -- and it's 13 

attached to an intact rim.  These forces will dictate 14 

the type of remodeling that occurs for this surgical 15 

mesh just like the environment including mechanical 16 

forces dictate the remodeling for any surgical mesh 17 

that's used. 18 

  Now, let me move on here.  This is an 19 

important slide.  This is a biopsy specimen from a 20 

patient that was treated for a rotator cuff 21 

reconstruction with the Restore device.  And this 22 

specimen was taken six weeks after surgery when a 23 

second surgical procedure in the shoulder area for a 24 

different indication was needed, and the surgeon took 25 
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a biopsy.  Let me show you a higher magnification of 1 

that.  But at low magnification, you can see that 2 

this looks nothing like the SIS material that was 3 

implanted.  And the reason is it's been very 4 

significantly remodeled in a very short period of 5 

time.  And there are vascular or at least tubelike 6 

structures and new matrix in here, and under high 7 

magnification, you can see that this material has got 8 

mononuclear cells imbedded within a new matrix and 9 

these probably blood-vessel-type structures are 10 

there. 11 

  You show this to any pathologist, and 12 

they'll have a very difficult time interpreting it, 13 

because they're -- we -- I'm a pathologist -- are 14 

trained for pattern recognition, and so this is some 15 

type of whatever, fibril vascular granulation to 16 

whatever.  It'd be a very generic sort of a 17 

phenomena.  And yet this material turned into a very 18 

functional reinforcement for an injured rotator cuff 19 

with an absolutely perfectly good clinical outcome 20 

and by MRI, normal rotator cuff tissue. 21 

  Every surgical mesh for every application 22 

will go through a phase where it will look like this.  23 

And you're going to see other slides from the 24 

following presenters that show you very similar 25 
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patterns of remodeling in the surgical -- in the 1 

collagen scaffold used for the meniscus that end up 2 

with very good outcomes.  So this remodeling process 3 

is absolutely critical in your considerations.   4 

  The final example I want to give is a 5 

publication that we had in JBJS about a year ago.  6 

And what you're looking at are six -- a one-week 7 

remodeling result of six different biologic 8 

materials.  The one in the upper left is autologous 9 

tissue, an autograft, in other words.  This happens 10 

to be a body wall model, but you could think of it as 11 

a hamstring for an ACL or a middle third patellar 12 

tendon.  That's an autologous tissue being remodeled.  13 

The four over here on the right all represent 14 

commercially available 510(k)-approved surgical 15 

meshes for orthopedic soft tissue repair, and 16 

Graftjacket is cadaveric human tissue that's not 17 

regulated but rather considered as a transplant. 18 

  The point is that every one of these meshes 19 

at one week has a very robust cellular infiltrate, 20 

the only difference being the pattern of 21 

infiltration, and that's because of the different 22 

manufacturing processes that these meshes -- to which 23 

these meshes are subjected.   24 

  Now, the following slide represents the 25 
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outcome at 16 weeks.  So four months afterwards, one 1 

can see that the cellular infiltrate is significantly 2 

mitigated, and there's been remodeling into 3 

acceptable tissues for the given applications that 4 

there were.  So all of these surgical meshes, even 5 

though they're processed differently, they're still 6 

composed of extra-cellular matrix or components of 7 

extra-cellular matrix.  They undergo the same 8 

remodeling process, and the outcome is dictated by 9 

their location in the body and the rapidity of the 10 

remodeling process. 11 

  So, finally, I'd like to leave you with the 12 

following points.  This is really the heart of what 13 

we're talking about here.  All surgical meshes of 14 

biologic origin, as far as that goes, synthetic 15 

origin, elicit a very robust cellular response.  This 16 

is exactly what we want to happen.  If this doesn't 17 

happen, there's no remodeling and the entire 18 

advantages of a surgical mesh with biologic origin 19 

are missed.  The remodeling process will differ for 20 

every surgical mesh, but it's clear that the 21 

resorption of these products is associated with a 22 

constructive remodeling process.  And, finally, 23 

microenvironmental factors including mechanical 24 

forces such as those that are seen in the knee are 25 
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absolutely critical determinants in the remodeling 1 

process and the downstream results.  2 

  I thank you for your attention.  There'll 3 

be a chance for questions and answers, and I'll be 4 

available for it any time.  Thank you. 5 

  MR. DICHIARA:  I'd like to introduce our 6 

next speaker, Dr. Vincent Vigorita.  He's a professor 7 

of pathology and orthopedic surgery at the State 8 

University Health Science Center at Brooklyn, and 9 

chairman emeritus at the Department of Laboratories, 10 

Lutheran Medical Center in Brooklyn, New York.  11 

Dr. Vigorita is an orthopedic pathologist, and he's 12 

going to talk about histologic findings following 13 

animal studies and human clinical trial biopsy 14 

specimens. 15 

  DR. VIGORITA:  Thank you, John.  Dr. Mabrey 16 

and members of the FDA, I was invited to interpret 17 

slides for ReGen Biologic.  I have no vested 18 

interest, stocks, or anything of that nature.  I have 19 

received a consultation fee for interpretation of the 20 

slides, much as I do from the hospitals I serve for 21 

interpretation of breast biopsies and malignant bone 22 

tumors. 23 

  In the canine study, the object was to 24 

assess the ability of the collagen scaffold to remain 25 
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attached to the host rim and provide a resorbable 1 

scaffold for tissue in-growth and to assess the type 2 

and progression of tissue in-growth.  And what we 3 

found was that there were mechanical characteristics 4 

which proved sufficient to maintain attachment of the 5 

scaffold to host meniscus rim in the animal model and 6 

that the collagen scaffold functions as a tissue 7 

scaffold and disappears over time, as we'll see.  The 8 

newly formed tissue shows a predictable evolution of 9 

early angiogenesis, which Dr. Badylak just showed us 10 

nicely, comparably, in these other models, with a 11 

reparative type of tissue evolving into 12 

fibrochondrocytic meniscal-like tissue.   13 

  And the first slide shows you a piece of 14 

the collagen meniscal implant scaffold, which is seen 15 

here as this pale pink, surrounded by tissue and an 16 

occasional giant cell on the surface, resorbing the 17 

collagen scaffold.  Actually, that was a rarely 18 

observed event.  Most of the time, as you see in this 19 

second picture, we noticed the collagen scaffold 20 

literally blending in and assimilating into the host 21 

tissue without a surface cellular reaction.  Notice 22 

also here, this is an angiogenic phenomenon similar 23 

to what was just discussed by Dr. Badylak. 24 

  There was deposition of mature 25 



44 
 

Free State Reporting, Inc. 
1378 Cape Saint Claire Road 

Annapolis, MD 21409 
(410) 974-0947 

 

 

 
fibrochondrocytic matrix identical to what's seen in 1 

the meniscal tissue shown here.  You can see the 2 

nuclei and lacunar space, as much as we would expect 3 

to see in fibrocartilage, and the collagen scaffold 4 

is blending into this host tissue.  This is an 5 

important slide, on the bottom here, because it's 6 

demonstrating a host meniscal tissue, integration 7 

with the now dissipating, assimilating fragments of 8 

collagen scaffold. 9 

  In addition to the canine study, I was 10 

asked to interpret slides from a second-look biopsy 11 

in patients obviously in the clinical study.  I had 12 

136 biopsies to be examined.  Eighty-one had 13 

sufficient collagen scaffold to form the basis of the 14 

slides that I will show you.  However, it's worth 15 

mentioning the remainder of the tissue samples that 16 

did not contain collagen scaffold did have tissue and 17 

did not show any adverse cellular reactions.   18 

  What we see in this picture is abundant 19 

fibrochondrocytic in-growth, and it's replacing the 20 

now assimilating and literally disappearing collagen 21 

scaffold.  And as we saw in the canine model, here is 22 

a picture from a human biopsy specimen showing the 23 

host meniscal tissue literally integrating with the 24 

collagen scaffold, which, as you can see in these 25 
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very fine filaments, is assimilating into the host 1 

tissue. 2 

  Again, there was evidence of angiogenesis, 3 

of the microenvironment of remodeling that 4 

Dr. Badylak was discussing in his examples, and, on 5 

occasion we would encounter some inflammation, and 6 

this is an example of that occasional observation, 7 

where we have the scaffold with adjacent inflammation 8 

showing a disappearing scaffold as we see right here. 9 

  So the conclusions.  Most importantly, I 10 

think the results are very consistent with what I saw 11 

in my interpretation of the canine study.  And, in 12 

addition to that, the collagen scaffold did provide a 13 

meniscal-like fibrochondrocytic matrix, which, to my 14 

eye looks like meniscal, normal meniscal tissue.  15 

This tissue integrated well into the host meniscal 16 

rim as was also demonstrated in the canine model.  17 

The collagen scaffold became imbedded in newly formed 18 

tissue and really became the dominant tissue on the 19 

slide as over time we see that the collagen scaffold 20 

is literally disappearing. 21 

  There were no clinically significant 22 

adverse reactions, although I did show an occasional 23 

patient who has some inflammatory response, which I 24 

think in most instances represents that 25 
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microenvironment remodeling that in a rare 1 

circumstance may represent some reaction to the 2 

collagen scaffold, much as we pathologists often 3 

encounter, for example, in a cellular reaction to an 4 

embedded suture. 5 

  Finally, although I wasn't focused on the 6 

biomechanical properties, the lack of adverse events 7 

between the host tissue and the new fibrochondrocytic 8 

tissue, that is, items such as cystic degeneration or 9 

bursa-like formation, supports a conclusion that the 10 

remaining collagen scaffold is not biomechanically 11 

acting in an adverse fashion.  Thank you. 12 

  MR. DICHIARA:  Thank you, Dr. Vigorita.  13 

I'd like to introduce Dr. Kenneth DeHaven, who is 14 

going to be talking about meniscal surgery and 15 

clinical outcomes.  Dr. DeHaven is a professor of 16 

orthopedic surgery at the University of Rochester, 17 

School of Medicine and Dentistry.  He also is a past 18 

president of each of the following organizations, the 19 

American Academy of Orthopedic Surgeons, the American 20 

Orthopedic Society for Sports Medicine, and the 21 

Arthroscopy Association of North America.  He is a 22 

pioneer in the field of meniscus repair surgery.  And 23 

Dr. DeHaven was an investigator in the clinical trial 24 

for the last ten years.  He implanted 19 CS devices 25 
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into patients.  Most of those patients are now out to 1 

seven years follow up.   2 

  DR. DeHAVEN:  Thanks, John, and good 3 

morning, everybody.  I want to make it clear that I 4 

also have no vested interest to whatever in either 5 

the company or the product.  My travel expenses are 6 

being reimbursed for being here, but I'm not being 7 

paid for my time. 8 

  As mentioned, I'm here to try to highlight 9 

the clinical outcomes and some things about the 10 

procedure itself.  Certainly, there has been an 11 

increasing consensus in the last couple decades that 12 

it's important to conserve as much meniscus tissue as 13 

possible because the loss of meniscus tissue has 14 

definitely been tied to increased stress on articular 15 

cartilage and long-term degenerative changes.  And 16 

illustrative of this is the fact that the number of 17 

meniscus repairs has been increasing, but when there 18 

is an irreparable injury to the meniscus, the only 19 

thing available today to have tissue where the 20 

meniscus had to be removed is allograft meniscus 21 

transplantation. 22 

  Now, partial meniscectomy has been one of 23 

the most successful orthopedic procedures we have for 24 

short-term results.  But it leaves the patient with a 25 
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permanent loss of meniscus tissue, and, certainly 1 

significant potential for long-term degenerative 2 

changes.   3 

  It's been mentioned repeatedly already what 4 

the requirements are for the use of this particular 5 

collagen scaffold.  The reason that the intact 6 

meniscal rim is so important and that the anterior 7 

and posterior horns being present are important is 8 

that these are what allow the hoop stress resistance 9 

function of the meniscus, which is the key 10 

biomechanical function.  So the intact peripheral 11 

circumferential fibers are there, and they are 12 

anchored into the tibia both anteriorly and 13 

posteriorly.  So the implant is not having to sustain 14 

hoop stress.  It is the peripherated and the horns, 15 

and that's the same for partial meniscectomy. 16 

  So, in a sense, the only difference between 17 

partial meniscectomy and the implants are that with 18 

the implant there is the potential for in-growth and 19 

replacement tissue because of the scaffold effect.  20 

But it also permits a more conservative partial 21 

meniscectomy, and this diagram is a bird's eye view 22 

of medial meniscus with this area back here 23 

representing preparation for insertion of an implant.  24 

So notice that there is a squared off resection here 25 
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of the damaged tissue.   1 

  Now, the dotted -- the dashed line shows 2 

the type of tapered, contoured procedure that would 3 

be done typically for partial meniscectomy.  But -- 4 

and if you left these kind of things without any 5 

support, they would be stress risers for more tearing 6 

and could directly damage articular cartilage.  So 7 

that is the important reinforcement function of the 8 

implant as a surgical mesh, and it allows 9 

preservation of more of the natural meniscus tissue 10 

that's not torn.   11 

  The relook part of this study gave us the 12 

opportunity to see that the tissue growth is 13 

impressive, and here's an illustrative case with the 14 

irreparable posterior tear here.  Here is with the 15 

implant in place.  You can see the sutures holding 16 

the implant to the rim back there.  And then one year 17 

post surgery, you can still see the sutures back 18 

here.  All of this is now the regenerated tissue 19 

that's replaced the implant.  You can't see the 20 

implant, and you can see that it's very difficult to 21 

tell where the anterior horn stops and the 22 

regenerated tissue begins.   23 

  So the quality of the tissue was impressive 24 

and is impressive, and there has recently been a case 25 
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to allow us to see even more impressive durability.  1 

This is an 11-year relook surgery because of a 2 

lateral compartment problem just a few weeks ago, 11 3 

years.  This is one of the first patients in the 4 

study.  So all of this tissue remains intact, and the 5 

fusion with the anterior horn remains intact 11 years 6 

out. 7 

  So, again, the reason for having intact 8 

peripheral rim and anterior horns, it's -- but the 9 

second point is it's important to realize that there 10 

is with the implant restricted weight bearing for the 11 

early weeks after surgery to allow an opportunity for 12 

healing to take place and this tissue integration to 13 

get well underway and that this is similar to 14 

labeling of predicate meshes, which also recommend 15 

limits on activities over a specified period to 16 

facilitate the tissue incorporation.  It's also 17 

important to point out that the rehabilitation 18 

following the implant is very similar to that for 19 

meniscus repair and that it's not like rehab for 20 

partial meniscectomy.   21 

  So a few details about the study.  I had 26 22 

surgeons at 16 sites, 162 cases of implantation, 75 23 

in acute cases, where they had the partial 24 

meniscectomy and the implant at the same operation, 25 
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and 87 were chronic cases, where they had had one and 1 

up to three previous partial meniscectomy procedures 2 

before receiving the implant.  And the relook was for 3 

two things, to assess the new tissue growth at one 4 

year and to get specimen for biopsy that you just 5 

heard the results of.  They have also been followed 6 

at regular intervals for pain with a VAS scale, 7 

function via Lysholm, activity level with the Tegner 8 

scores, and global self-assessment.  And the patients 9 

have been followed up through seven years with a mean 10 

of 4.9. 11 

  This slide illustrates the important point 12 

that there was significant increase in tissue at one 13 

year for all patient populations, both acute and 14 

chronic.  And this is an aggregate figure here.  I 15 

mean, 43 percent of the meniscus tissue was remaining 16 

at the time of surgery.  There was 73 percent total 17 

tissue at the relook, which means a tissue gain of 70 18 

percent on the mean.  If we stratify it by acute 19 

versus chronics, the chronics had a little less 20 

tissue remaining, had about the same total tissue at 21 

the relook, which added up to a 97 percent increase 22 

in tissue.  And on the acute side, less had to be 23 

removed, so there was 51 percent remaining.  Again, 24 

the total tissue was the same, and the increase was 25 
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43 percent.  All of these are highly statistically 1 

significant differences. 2 

  This tries to summarize the other clinical 3 

data, the pain data.  And this is for all patients in 4 

the study that received implants.  The pre-op pain 5 

score mean was 35, had improved to a mean of 14.5 at 6 

the longest follow-up, and the mean change in score 7 

was almost 20.  Lysholm, 63.3 mean pre-op, 83.6 mean 8 

post-op, and another 20-point increase.  Self-9 

assessment showed similar increase at less than half, 10 

43 percent, rated themselves as normal or nearly 11 

normal pre-operatively.  And at the longest follow-12 

up, almost 85 percent consider themselves to be 13 

normal or nearly normal.  And the Tegner activity 14 

scores had a mean of 6.7.  At pre-op, it had dropped 15 

to 3, which is activities of daily living level of 16 

function before the surgery, and was up to 4.5 mean 17 

at the longest follow-up. 18 

  So conclusions from the multi-center trial 19 

that the implant patients had significantly more 20 

tissue filling the defect left by a partial 21 

meniscectomy and that the patients had statistically 22 

significant improvement from their preoperative 23 

levels of pain, Lysholm, Tegner Activity Level, and 24 

self-assessment.  These clinical outcomes complement 25 
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the data establishing the performance of the CS as a 1 

surgical mesh, and are comparable outcomes to partial 2 

meniscectomy; again, one of the most highly 3 

successful procedures for the short term, but maybe 4 

not in the long term. 5 

  There are some published papers to draw 6 

attention to.  One is the feasibility study to 7 

establish tissue durability.  Second, JBJS article 8 

that just came out this past summer, which I'm a co-9 

author.  And then European publications that have 10 

shown that the procedure is safe and effective in 11 

over 2,000 cases in Europe.  And that while we're not 12 

really looking at -- well, we'll come to that. 13 

  This gives a little more data about the 14 

feasibility study.  It was a single surgeon, eight 15 

patients, mean follow-up of almost six years.  And 16 

each patient had a relook at either six months or one 17 

year and again at a mean of 5.8 years in all 18 

patients.  And that showed that approximately 70 19 

percent of the meniscal defect was filled with new 20 

tissue, and the amount of new tissue growth had 21 

remained constant between that first relook at six 22 

months to a year and at the second relook at nearly 23 

six years.  And this documents the durability of this 24 

tissue. 25 
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  The histology showed the same picture that 1 

we heard out two pathology experts talk about with 2 

one important difference is that in the 5.8 year 3 

biopsies, none of them showed any remaining implant 4 

fragments.  Those were all gone by that time.  Again, 5 

the patients all improved in pain, Lysholm, self-6 

assessment, and Tegner, and, as I mentioned, complete 7 

resorption of the scaffold in tissue samples and no 8 

complications.  So that was the feasibility study. 9 

  In our JBJS article, we compared the 10 

results with the CS to the partial meniscectomy 11 

control population.  Both acute and chronic patients 12 

showed all of these improvements that I have already 13 

mentioned, in pain, in activity level, in Lysholm 14 

score, and self-assessment.  But in the acute 15 

patients, the controls also showed similar 16 

improvements.  That was the basis for no benefit in 17 

the acute, but that was only in the comparison, but 18 

the acutes had all the same improvements as the 19 

chronics in terms of what we're here to consider 20 

today. 21 

  However, there were two things that were 22 

shown to demonstrate superiority in the chronic group 23 

to partial meniscectomy controls in the chronic arm 24 

of the study, and that is that they regained more of 25 
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their lost activity level than the chronics did, and 1 

they had a lower reoperation rate that was related to 2 

meniscus symptoms when compared to chronic controls. 3 

  The Tegner Index is something that needs a 4 

little explanation.  This is something that we 5 

utilize to rate the activity level profile of each 6 

patient.  And so we included the pre-injury Tegner 7 

score, the pre-surgical score, which documented the 8 

amount of lost activity that they had, each 9 

individual patient, and then what it was at the 10 

longest follow-up, and expressed -- how much of was 11 

lost was regained is expressed as a percent, and 12 

that's the Tegner Index.  I know there have been 13 

questions about the Tegner Index, but it has been 14 

separately validated for use in assessing meniscal 15 

injuries with the authors listed.   16 

  And the Tegner Index is merely a 17 

mathematical calculation using a validated scale, and 18 

there is no need to have separate validation of the 19 

index.  And the index, the difference between just 20 

using pre-op Tegner and post-op Tegner is that the 21 

index takes into account the pre-injury level of 22 

function.  And the potential for recall bias, we 23 

feel, was addressed by the fact that all patients 24 

were asked to recall their pre-injury level at the 25 
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same point in the trial whether they were implant 1 

patients or controls. 2 

  The reoperation rate for meniscal symptoms 3 

and chronic CS patients was significantly lower than 4 

in the controls, 9.5 percent compared to 22.7, a 5 

statistically significant difference.  The same 6 

definition meniscal symptoms relating and being the 7 

reason for the intervention were used in both CS and 8 

partial meniscectomy patients and also for all acute 9 

and chronic.  So they all have been calculated using 10 

the same definitions. 11 

  So conclusions I'd like to concentrate on 12 

from the clinical data is that, first of all, this is 13 

more clinical data that's been collected on a CS than 14 

any other cleared surgical mesh currently available. 15 

170 patients between the multi-center trial and the 16 

feasibility studies with almost six years follow-up.  17 

The device provides a stable interface with the host 18 

rim resulting in a mean of 70 percent increase in 19 

tissue to reinforce the remaining meniscus rim and 20 

the meniscus horns.    21 

  The data shows that the tissue remains 22 

viable and durable through at least 5.8 years.  And 23 

we have that one case now at 11 years.  The CS 24 

patients improved significantly from their pre-25 
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operative pain, function, self-assessment, and 1 

activity levels.  And the outcomes were comparable to 2 

partial meniscectomy except that the CS patients have 3 

the added benefit of more tissue and that both acute 4 

and chronic patients benefited from an increase in 5 

tissue and increased outcomes.  Thank you. 6 

  MR. DICHIARA:  I'd like to introduce our 7 

next speaker, Dr. William Montgomery.  Dr. Montgomery 8 

will talk about safety from the clinical studies.  9 

Dr. Montgomery did his training at the Hospital for 10 

Special Surgery in Orthopedics and is a sports 11 

medicine surgeon.  He's an orthopedic sports medicine 12 

surgeon at the San Francisco Orthopedic Surgery 13 

Medical Group.  He's chief of training at the San 14 

Francisco Orthopedic Residency Training Program.  15 

Dr. Montgomery? 16 

  DR. MONTGOMERY:  Good morning.  So I'd also 17 

like to state that I was a clinical investigator but 18 

I had no financial interest in ReGen or the device. 19 

  Safety is obviously very important, and, as 20 

Dr. DeHaven has mentioned, because of the IDE study, 21 

the multi-center study, we have more safety data  22 

than -- with this device than any other surgical 23 

meshes that are there on the market at all. 24 

  And if we go ahead and look at serious 25 
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adverse effects -- events.  An adverse event is 1 

broadly defined in protocol as any event that is not 2 

of benefit to the patient.  And that includes every 3 

report, every report of pain, swelling, et cetera, 4 

regardless of whether it's anticipated or not.  And 5 

that includes any typical expected complaint.  And 6 

it's too broad of a category to be compared with 7 

complications in literature or databases.     8 

  A serious adverse event is defined as an 9 

adverse event which is fatal, life-threatening, 10 

permanently disabling, unexpected, or results in 11 

hospitalization.  And that includes pain, swelling, 12 

paresthesias at a time point -- excuse me -- at a 13 

time point which can actually be compared with other 14 

ones in the literature.   15 

  So SAEs were evaluated as a basis of 16 

comparison to predicate meshes.  And the sources for 17 

that would be literature, predicate product labeling, 18 

and FDA, MDR, and MAUDE databases.  Safety data 19 

collected under the IDE study included all SAEs, not 20 

just those related to the operative knee.   21 

  So comparison to the predicates.  The types 22 

of incidence of SAEs and SDAEs, which would be 23 

serious device-related adverse events, occurring in 24 

the CS group are comparable to those occurring with 25 
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predicate meshes, and the best predicate mesh to 1 

compare that to would be with the surgical meshes of 2 

the shoulder.  But, in addition, 18 percent of the CS 3 

patients had SAEs -- this is in the IDE study -- 6 4 

percent of CS patients had serious device-related 5 

events.   6 

  If we look in the literature for the use of 7 

surgical mesh in hernias, the complication rate 8 

ranges from 7 to 57 percent.  If we look at the 9 

literature for the shoulder, it has little bit more 10 

than is what on the slide, but the reintervention 11 

rate, which is really the reoperation rate, ranges 12 

from 20 to 26 percent versus 8.8 percent in the CS.  13 

And the explant rate was actually 16 percent, which 14 

is comparable to 3.7 percent for the CS.  So we don't 15 

really need to compare for safety the CS with partial 16 

meniscectomy, but we have a nice study which actually 17 

gives an idea of what the safety profile is like.   18 

  The results from the CS study showed no 19 

statistically significant difference in the rate of 20 

SAEs between the CS and the partial meniscectomy 21 

groups even though the collagen scaffold patients 22 

experienced an additional relook surgery and biopsy 23 

at 12 months post placement.  And there's no 24 

statistical difference was shown on either a per-25 
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patient basis or per-event basis or per-event basis 1 

either cumulatively or at any time point between -- 2 

through a mean of 4.9 years up to seven years.  And 3 

this is an excellent indication of safety.  No other 4 

mesh has been compared in such a manner to surgery 5 

without mesh. And the JBJS publication of the CS 6 

study reported 7.5 percent of CS patients and 7.3 7 

percent of the partial meniscectomy control patients 8 

had an operative knee-related SAE that required some 9 

sort of treatment, meaning that there was no 10 

difference at all. 11 

  At relook procedure, it was noted that 16 12 

percent of the patients, 20 or 22 patients reported 13 

that the collagen scaffold was not firmly attached to 14 

the meniscus, and there has been some concern from 15 

the FDA with regards to this.  But this did not mean 16 

that the implant was loose.  Rather, it may not have 17 

been firmly attached along the entire interface.  And 18 

if we look at these 22 patients, 17 of these patients 19 

showed an average of 20 percent tissue gain with a 20 

mean total tissue of 64 percent.  Only three of them 21 

showed no meniscal growth at all, and two of them 22 

were explanted cases. 23 

  The lack of the firm attachment to the 24 

entire rim does not translate into failure of the 25 



61 
 

Free State Reporting, Inc. 
1378 Cape Saint Claire Road 

Annapolis, MD 21409 
(410) 974-0947 

 

 

 
device or failure of the device to provide increase 1 

tissue within the defect.  Literature on other mesh 2 

devices point out that areas of the mesh that are not 3 

in direct opposition to the host tissue will resorb 4 

without providing an adequate interface for 5 

integration and tissue growth, such as in the 6 

shoulder and a hernia.  And this typically is without 7 

any type of complication. 8 

  So we have some additional results from the 9 

collagen scaffold study.  During relook surgery, 10 

there were no observations of damage to the articular 11 

surfaces that appeared to be the result of the  12 

device.  Probing of the tissue at relook showed that 13 

the issue to be -- was pliable and similar to the 14 

native meniscus.  An histological examination showed 15 

no evidence of a negative tissue reaction to the 16 

implant material, with tissue developing into 17 

fibrochondrocytic, which is essentially meniscal-like 18 

tissue.  Results of immunology study also showed that 19 

there was no evidence of clinically significant 20 

humoral immune-mediated response to the collagen 21 

scaffold. 22 

  There is also the results from the early 23 

feasibility study with eight patients.  Again, we had 24 

5.8 year follow-up.  No unanticipated adverse events; 25 
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no significant complications; relooks showed no 1 

damage to the articular surfaces related to the use 2 

of the implant.  And we did have some radiologic 3 

assessment at pre-op, one, and two years which showed 4 

no significant progression of Fairbanks changes, 5 

essentially, it'd be arthritis, and no noteworthy 6 

changes in joint space or axial alignment. 7 

  When we look at our European experience, we 8 

have over 2,000 of the CS devices implanted.  The 9 

complaint rate, which is what they use in Europe, is  10 

0.31 percent and none of which indicated a 11 

significant safety issue.  And publications of the 12 

European experience indicate no complications 13 

associated with the use of the device. 14 

  In conclusion with regards to the safety, 15 

the clinical data with up to seven years follow-up 16 

demonstrated long-term safety of the collagen 17 

scaffold for its proposed intended use.  Adverse 18 

events were not unexpected and were consistent with 19 

those associated with predicate surgical meshes.  20 

Data from 141 relook procedures and 136 biopsies 21 

showed the CS device provided a scaffold for 22 

meniscus-like matrix production by the host with no 23 

damage to the joint or adjacent articular surfaces 24 

caused by the implant.  There is no evidence of 25 
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immune response, no evidence of negative histological 1 

reaction to the implant material. 2 

  Even compared to partial meniscectomy, 3 

which does not involve a mesh, does not treat the 4 

meniscus loss, and did not require a relook surgery 5 

and biopsy, there was no significant difference in 6 

SAEs at any time point.  And then safety data provide 7 

reasonable assurance that the CS device is as safe as 8 

legally marketed surgical mesh predicates.  No new 9 

types of safety or effectiveness questions were 10 

raised when compared to predicates with the same 11 

intended use of soft tissue reinforcement and 12 

providing a scaffold for replacement by the patient's 13 

own tissue. 14 

  Now, we've talked about predicates, and I'd 15 

like to go into a little comparison of the shoulder 16 

using a mesh in the shoulder and using a surgical 17 

mesh in the meniscus.  So the most easily used 18 

comparison would be the DePuy Restore Surgical Mesh, 19 

and that's used essentially for rotator cuff repairs.  20 

And the specific FDA-cleared indication for the 21 

Restore Surgical Mesh is for the use in general 22 

surgical procedures for reinforcement of soft tissue 23 

where weakness exists.  The device is intended to act 24 

as a resorbable scaffold that initially has 25 
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sufficient strength to assist with soft tissue repair 1 

but then is replaced by the patient's own tissue.  In 2 

addition, the implant is intended for use in the 3 

specific application of reinforcement of the soft 4 

tissues which are repaired by suture or suture 5 

anchors limited to the supraspinatus, which part of 6 

the rotator cuff, during rotator cuff repair surgery. 7 

  So when we look at this for purposes of 8 

substantial equivalence, there are a number of 9 

similarities between the shoulder and the knee.  The 10 

shoulder joint is not a weight-bearing joint.  11 

However, the primary force on the rotator cuff is 12 

tensile.  Likewise, the primary force on the meniscus 13 

is also tensile.  Now, the FDA Panel package suggests 14 

that the use of the surgical mesh in the shoulder and 15 

the knee are quite different, but I have to disagree 16 

with this, being as they both have the majority being 17 

tensile forces going across them.  The tensile force 18 

in the shoulder is higher, as much as an order of 19 

magnitude higher than the meniscus, but the shoulder 20 

also sees compressive forces similar to the meniscus 21 

in the knee because of impingement of that rotator 22 

cuff against the acromion. 23 

  The use of a surgical mesh in the shoulder 24 

and the meniscus are similar.  The Restore device in 25 
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the shoulder does not replace the rotator cuff, does 1 

not provide the full mechanical strength of the 2 

repair.  They use sutures or anchors to do this.  The 3 

collagen scaffold device in the meniscus does not 4 

replace the meniscus and does not provide the full 5 

mechanical strength of the repair.  Sutures, meniscus 6 

rim, and horns do this.  And both have new tissue 7 

growth. 8 

  So I'd like to describe a little bit of the 9 

use of the Restore surgical patch so you know exactly 10 

what's going on.  This is a picture of it, just a 11 

drawing, and you can see the patch with the little 12 

sutures covering a repair of the tendon.  And the 13 

Restore patch is placed over a large area of the 14 

rotator cuff, not only the suture line.  And unlike 15 

Restore, there are meshes such as the BioBlanket, 16 

which are specifically labeled for suture line 17 

reinforcement.  That's not the case with the Restore 18 

patch. 19 

  This an in vivo picture, same type of 20 

patch.  You can see the sutures around it and it's 21 

covering the entire surgical procedure, the whole 22 

repair, not just the suture line.  The surgical 23 

technique indicates that the Restore should be used 24 

if the tendon is thin, delaminated or frayed, 25 
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essentially, if it's a weakened tendon.  The intent 1 

is to allow tissue growth into the deficient area not 2 

only to reinforce the suture line.  Therefore, adding 3 

mechanical strength is inherent in its use as a 4 

surgical mesh in this procedure. 5 

  In this next picture, this is from the 6 

labeling of the Restore implant, and the Restore 7 

implant is also labeled to fill gaps where the 8 

coverage of the humoral head is incomplete.  And, as 9 

you can see from this picture, you can see the little 10 

hole in the tendon that the labeling for the Restore 11 

patch means that it can be used to fill defects.   12 

  So the surgical mesh reinforces soft 13 

tissue.  The FDA has indicated the Restore mesh or 14 

Restore mesh is not used to repair the rotator cuff.  15 

Yet, the labeling and use of the device show the 16 

intention to provide a scaffold for tissue growth to 17 

reinforce the deficient tissue and aid in the repair.  18 

And the FDA has indicated that the Restore mesh does 19 

not add mechanical strength.  However, the purpose of 20 

the resorbable mesh in the shoulder and in the knee 21 

is to add tissue volume that reinforces the deficient 22 

tissue and adds mechanical strength.  Thank you. 23 

  MR. DICHIARA:  Thank you, Dr. Montgomery.  24 

I'd like to summarize and provide some conclusions 25 
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based on the data that's been presented.  The bench 1 

testing and animal studies show that the CS device 2 

functions as any surgical mesh to reinforce the 3 

meniscus following partial meniscectomy.  This is new 4 

indications just like the new indications that I 5 

mentioned before. 6 

  The device provides a resorbable scaffold 7 

that is replaced by meniscus-like fibrochondrocytic 8 

tissue similar to other surgical meshes that are 9 

resorbable scaffolds.  The clinical data from a 10 

single center feasibility study and multi-center 11 

trial show that the CS is as safe and effective when 12 

used as mesh in the meniscus as has been demonstrated 13 

for other legally marketed predicate devices.  And 14 

this is shown both for acute and chronic patients, as 15 

has been seen in the clinical outcomes data and the 16 

data regarding the amount of tissue growth. 17 

  In all cases, the benefit for both chronic 18 

and acute patients is a significant increase in 19 

tissue within the meniscal defects which reinforces 20 

the meniscus and allows the surgeon to preserve more 21 

of the native meniscal horns plus the statistically 22 

significant improvement in all of the clinical 23 

outcomes measures that were discussed.  The clinical 24 

data that we've presented, we believe, clearly shows 25 
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that the device is as safe and effective as other 1 

legally marketed predicate devices.  Thank you. 2 

  DR. MABREY:  And thank you.  I'd like to 3 

thank the Sponsor's representatives for their 4 

presentation.   5 

  Does anyone on the Panel have questions 6 

related to the Sponsor's presentation?  And I will 7 

begin with Dr. Spindell 8 

  DR. SPINDELL:  Just one question.  In the 9 

clinical study, the large clinical study, did the 10 

control group, the partial meniscectomy, did they 11 

have relooks as well or just -- 12 

  MR. DICHIARA:  The control group did not 13 

have relooks.  It was not felt to be necessary to 14 

relook the control group because the purpose of the 15 

relook was to determine that the device provided 16 

additional tissue and filled the meniscal defect and 17 

also functioned appropriately, didn't cause any 18 

damage to articular surfaces.  In the case of a 19 

partial meniscectomy, the literature is well-known 20 

that, you know, the meniscus, once you do a partial 21 

meniscectomy, does not substantively regenerate 22 

itself. 23 

  DR. SPINDELL:  Thank you. 24 

  DR. MABREY:  Anything else?  Ms. Dalrymple, 25 



69 
 

Free State Reporting, Inc. 
1378 Cape Saint Claire Road 

Annapolis, MD 21409 
(410) 974-0947 

 

 

 
questions? 1 

  MS. DALRYMPLE:  Well, I enjoyed the 2 

presentation.  I guess, when I was reviewing the 3 

information, I was just wondering, there was a 4 

question about the weight-bearing with the knee, but 5 

I know that you had a lot of people in your clinical 6 

study.  I was just wondering how you address that 7 

specific to how much time it took for them to 8 

rehabilitate.  Like, I noticed that there was a 9 

longer length of time in one of the studies overall 10 

to regain full activity.  And can you speak a little 11 

about that? 12 

  MR. DICHIARA:  Yes.  Just like with any of 13 

these resorbable surgical meshes, when you use them, 14 

they need to be able to fill in and to heal, as 15 

opposed to a partial meniscectomy.  In a partial 16 

meniscectomy, all you do is cut out damaged tissue, 17 

so there is no healing response.  You have just taken 18 

everything out.  In a case where you do, say, a 19 

meniscus repair or something else, I'll let 20 

Dr. DeHaven talk about that. 21 

  DR. DeHAVEN:  Yes, in the specific case 22 

with an implant, for the first week, the patient was 23 

not to be weight-bearing at all, just using crutches 24 

and barely touching down.  And then for the next five 25 
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weeks to be still using crutches with just partial 1 

weight-bearing, gradually increasing so that by the 2 

sixth week point they would be off the crutches.  In 3 

addition, they had some limits in motion in the very 4 

early-going so that there would be minimal risk of 5 

dislodging the sutured implant.  And then -- so that 6 

was to provide the best opportunity for healing and 7 

integration.   8 

  This is exactly the same as what I've 9 

always done with meniscus repair cases of minimal 10 

weight-bearing but motion early on to help stimulate 11 

and help allow healing to take place.  And then for 12 

both of these procedures, you need to allow time for 13 

maturation of this new tissue so that it doesn't get 14 

destroyed with excess loading.  So, again, it's 15 

parallel with a meniscus repair patient where we're 16 

repairing their own meniscus and that it's a very 17 

gradually increasing type of rehabilitation so that 18 

no truly serious heavy loading would take place until 19 

approximately six months.  And the basic science has 20 

shown us that that's enough time for the maturation 21 

process and then gradually increase from there.  So 22 

that's a vastly different return to function, but 23 

it's expected because it's a very different 24 

procedure. 25 
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  MS. DALRYMPLE:  Okay.  Thank you. 1 

  DR. MABREY:  Dr. Propert? 2 

  DR. PROPERT:  I have two questions which I 3 

hope are quick.  The first one has to do with this 4 

Tegner Index.  I'm still trying to understand exactly 5 

what this is.  Is this correct that it is simply the 6 

percent change in the activity scale from pre-injury 7 

to post-op? 8 

  MR. DICHIARA:  No, that's not. 9 

  DR. PROPERT:  Or from pre-op to post-op? 10 

  MR. DICHIARA:  No, it isn't.  Actually, 11 

I'll let Dr. DeHaven talk about that because he was 12 

involved in developing that. 13 

  DR. DeHAVEN:  Now, it uses all three 14 

points. 15 

  DR. PROPERT:  Okay.   16 

  DR. DeHAVEN:  It uses the pre-injury 17 

activity level.  Then to the preoperative level, that 18 

number went down. 19 

  DR. PROPERT:  Um-hum.   20 

  DR. DeHAVEN:  So for each patient, that 21 

creates the lost function.  Then, at the longest 22 

follow-up we have the third Tegner score, which shows 23 

how far back they came, and the index is simply what 24 

percent of the lost function has been regained by the 25 
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final follow-up, and that's expressed as a percent of 1 

regaining the lost function. 2 

  DR. PROPERT:  So I see from the title of 3 

the paper, "Developing the Original Scale," that it 4 

was validated for responsiveness to change, but has 5 

this particular mathematical construction been 6 

validated for responsiveness to clinical change? 7 

  DR. DeHAVEN:  Well, as I've mentioned, it's 8 

simple math using a validated instrument. 9 

  DR. PROPERT:  Okay.  My other question, and 10 

it may be easier to answer this later, is I noticed 11 

on your clinical outcomes slide you had some patients 12 

lost to follow-up, and it would help me -- especially 13 

the 20 patients who were lost before the relook, and 14 

it would help me to understand why they were lost.  15 

  MR. DICHIARA:  Yes, we'll have to go back 16 

and get that data for you, but, you know, one of the 17 

things is that the lost to follow-up, you have to 18 

realize that the term of the actual study, the 19 

endpoint termination, was originally two years.  The 20 

data that we're presenting is all of the clinical 21 

data.  Past two years follow-up, the patients were 22 

followed by questionnaire through seven years so that 23 

when you went to questionnaire versus having patients 24 

come in for visits, there's a natural patient loss. 25 
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  DR. MABREY:  Thank you.  Colonel Kragh? 1 

  COL KRAGH:  Can you clarify for me whether 2 

the indication will include acute? 3 

  MR. DICHIARA:  Actually, that's something 4 

that we would like you to discuss among yourselves.  5 

We've presented the data on the combined acute and 6 

chronic.  From the standpoint, our position has been, 7 

and, you know, and still remains that as a surgical 8 

mesh, the device is intended to reinforce soft 9 

tissue.  If that's the intention and both groups have 10 

an increase in the amount of tissue, which reinforces 11 

the native meniscus, then it's effective for both 12 

groups.  Again, you would want to look at, you know, 13 

those both groups to see if there's a change in 14 

outcomes as a result of that, did those patients also 15 

improve, and we showed that there is a clinically 16 

significant improvement in all of the outcomes 17 

measures both for the chronic and the acute.  So we 18 

would like you on the Panel to consider that 19 

information. 20 

  COL KRAGH:  So -- 21 

  DR. MABREY:  Colonel Kragh, that question 22 

is going to be addressed this afternoon -- 23 

  COL KRAGH:  Okay.   24 

  DR. MABREY:  -- as part of the FDA 25 
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questions. 1 

  COL KRAGH:  Okay.  That's all I have.   2 

  DR. MABREY:  No, go ahead.  I just wanted 3 

to let you know we're going to specifically address 4 

that this afternoon.  Dr. Kelly? 5 

  DR. KELLY:  I have two questions, sir.  One 6 

is why were acute patients even included because I 7 

think it'd be difficult to ascribe any improvement 8 

from the scaffold or differentiate that from any 9 

improvement from the meniscectomy itself.  And, 10 

actually, when someone has a partial meniscus tear, 11 

they're going to get better after the surgery just 12 

from the resection.  So I think it's very, very 13 

difficult to discern what effect the scaffold had 14 

versus just the meniscectomy.   15 

  MR. DICHIARA:  I'll let one of the 16 

clinicians, Dr. DeHaven, address that issue of why 17 

you would want to use this in acute patients. 18 

  DR. KELLY:  I'm having difficulty with why 19 

even including that data, because if someone has a 20 

partial meniscus tear, if you do a Tegner pre-op or 21 

Lysholm pre-op, they're going to get better by just 22 

simply resecting the meniscus acutely. 23 

  DR. DeHAVEN:  Yes, it's true, and it was 24 

clear at the very onset that, you know, particularly 25 
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in a two-year window, partial meniscectomy is hard to 1 

beat.  It's a very good operation.  And so in a 2 

sense, we were hopeful that the implants would do as 3 

well clinically as the partial meniscectomies in the 4 

first two years because they had a more conservative 5 

aftercare, et cetera.  And that also the thinking was 6 

if there is going to be significant additional 7 

tissue, why not make that available to the acutes if 8 

that's going to be helpful in the long run.  It's 9 

going to take long-term data to really prove any 10 

chondroprotective effect.  But at least we know the 11 

tissue is there.  But it was in the chronic arm that 12 

gave the best opportunity to see what impact the 13 

implant would have on the ongoing symptoms of 14 

somebody with a partial meniscectomy who wasn't doing 15 

well. 16 

  DR. KELLY:  The question I have, 17 

Dr. DeHaven, is just an overview of the recent 18 

literature, there seems to be a trend, at least for 19 

the shoulder, that xenografts elicit more of an 20 

immune response, inflammatory response than 21 

allogeneic tissue.  There seems to be some winds of 22 

change that perhaps the more processed and the more 23 

foreign the tissue is, the more inflammatory response 24 

that may be evoked.  How do you explain the paucity 25 
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of inflammation from a xenograft tissue? 1 

  DR. DeHAVEN:  Well, I personally have not 2 

been involved with the xenograft approaches.  I know 3 

the early attempts were pretty disastrous and that I 4 

guess they're refining what they do to it, but I'm 5 

really -- I don't know -- Bill, do you have any 6 

information on that? 7 

  DR. MONTGOMERY:  Well, I think a couple 8 

things.  Just with regards to the xenograft, if 9 

you're going to put a xenograft meniscus in -- so 10 

let's say you had some sort of pig meniscus, or 11 

something, that you wanted to put into the person, 12 

even though the body is going to infiltrate this with 13 

its own cells, there is still going to be a large 14 

portion of that xenograft remaining, and that's 15 

probably where some of the response comes from.  When 16 

we're using a resorbable scaffold such as this, it's 17 

been so washed out it's really just the collagen 18 

that's there and then there's a couple other little 19 

ingredients with regards to it, and most of that gets 20 

absorbed -- I think it's getting absorbed before 21 

there's any type of response to it.  So I think 22 

that's the difference between putting something where 23 

the majority of it remains or for -- at least for a 24 

long period of time versus going to be resorbed in a 25 
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short period of time. 1 

  The other thing is with regards to the 2 

acute and chronics.  And, again, we included all of 3 

them because we were hoping in the long term, since 4 

we're going to have long-term follow-up in this that 5 

we're helping people in the long run, even the 6 

acutes.  When we first did this study and looked at 7 

it and all the surgeons sat down and discussed it, 8 

our best hope for the acute arm was if we were equal 9 

at two years, or probably even five years because 10 

that's still a short period of time, to partial 11 

meniscectomy, were in good shape.  As long as we're 12 

not worse, because bottom line is in acute arm, 13 

partial meniscectomy do great in the first two years 14 

often to five years.   15 

  The chronic arm was the ones that people 16 

already -- their pain was not because of meniscus 17 

tear.  Their pain was because of deficiency in the 18 

meniscus.  So it's a different group.  So they're 19 

already the ten-year out meniscectomy, you could say.  20 

So if that arm looked better, than that was going to 21 

be a good thing because those are people who already 22 

are deficient from the meniscus. 23 

  COL KRAGH:  Thank you. 24 

  DR. MONTGOMERY:  Did I answer that? 25 
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  COL KRAGH:  Yes. 1 

  DR. MONTGOMERY:  Okay.   2 

  DR. MABREY:  Great.  Dr. Endres? 3 

  DR. VIGORITA:  Could I add one additional 4 

thing to that because the question that was asked is 5 

very important for all these surgical meshes, 6 

allogeneic and xenogeneic.  And this issue has 7 

received an incredible amount of attention especially 8 

in the past two years in the field of regenerative 9 

medicine, people working with all of these surgical 10 

mesh materials.   11 

  And this goes probably a little bit beyond 12 

what you'd want to know, but it's all good news for 13 

the surgical mesh community in that when they're -- 14 

it's the processing, basically.  By decellularizing 15 

them, you get rid of all of the major epitopes, 16 

antigenic epitopes that cause an adverse immune 17 

response.  Every one of these surgical mesh materials 18 

that's put in that's not autogeneic, which is 19 

virtually all of them, are indeed recognized by the 20 

host as not self.   21 

  But what we've learned particularly in the 22 

past two years is that there are two arms of an 23 

immune response to these sorts of tissues.  One of 24 

them, it's called M1TH1 and M2TH2.  Every one of 25 
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these meshes elicits an M2TH2-type response, which is 1 

what -- immunology would call accommodation or tissue 2 

remodeling.  It's the opposite M1 that gives you the 3 

adverse immune-type response or adverse immune 4 

responses that you -- most people think about.  So 5 

the issue that you're -- the question you're 6 

answering is certainly very important, but the news 7 

is all good in terms of safety. 8 

  MR. DICHIARA:  I'd like to make one 9 

comment, too, regarding your questions about the 10 

acute patients and benefit.  You have to remember 11 

that when we're looking at this as a surgical mesh 12 

for a 510(k) while, you know, you as a clinician will 13 

look at it compared to a partial meniscectomy, the 14 

goal of a surgical mesh is to be able to compare it 15 

to a predicate.  Did it show the same benefit as a 16 

shoulder mesh to reinforce the shoulder?  The 17 

shoulder mesh with five patients certainly never 18 

showed -- what they showed as the endpoint with five 19 

patients and three months follow-up is that with 20 

those patients, the patients improved in pain and 21 

range of motion at three months with five patients.   22 

  So what you're looking at is a comparison 23 

between the function of this device as a surgical 24 

mesh to reinforce soft tissue and not the ultimate 25 
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clinical outcome.  Of course those clinical outcomes 1 

are important, as you mentioned, from the safety 2 

standpoint.  You certainly wouldn't want to put this 3 

device, grow a lot of new tissue and have a worse 4 

clinical outcome.  That's not a good result for the 5 

patient or the company or for anybody.  So -- 6 

  LTC SHAWEN:  Dr. Mabrey, may I go ahead and 7 

ask my question?  It relates to -- 8 

  DR. MABREY:  Yes, please. 9 

  LTC SHAWEN:  -- by Dr. Kelly.  When we're 10 

looking at the relative cellularity of these meshes, 11 

it was mentioned that they are acellular, when more 12 

recent data shows that SIS grafts are not totally 13 

acellular when compared to some of the other grafts.  14 

And I would like at least a commentary on the 15 

relative acellularity of this graft that we're 16 

looking at and then looking at the SIS graft and just 17 

a comment since that was made that they are 18 

acellular. 19 

  MR. DICHIARA:  Absolutely. 20 

  DR. VIGORITA:  You're absolutely right in 21 

terms of the term acellular, and I think it requires 22 

clarification by everybody making these grafts.  So 23 

the attempt is you lyse the cells, you get rid of all 24 

the debris, and I think anybody would understand that 25 
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it's virtually impossible to get rid of all of the 1 

debris.   2 

  There's an article coming out in the 3 

Journal of Surgical Research next month where we 4 

compared about a half a dozen commercially available 5 

meshes that are all called acellular, including the 6 

Restore device.  And every single one of them has got 7 

measurable amounts of DNA.  We went further.  We even 8 

looked at how big are the pieces of DNA that are left 9 

in the material.  And virtually all of them are less 10 

than 200 base pair, which will cause no antigenic 11 

response at all.  And so the issue -- so the point 12 

is, it's not those cellular remnants or the nuclear 13 

remnants that are present that are causing the host 14 

response that you see.   15 

  And the other part of this is how much of 16 

the host response is actually that overlap between 17 

remodeling and inflammation.  As I pointed out, we 18 

want a robust cellular infiltration and those 19 

mononuclear cells that are infiltrating them aren't 20 

necessarily indicative of a problem.  In fact, 21 

they're part of the remodeling.  They assist in the 22 

degradation, and what we've recently shown also is 23 

that many of these cells actually stick around and 24 

become part of the new tissue, because where did the 25 
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fibrochondrocytic cells come from that were -- they 1 

were the host cells.  And they didn't come from the 2 

adjacent cartilage only.  They came from these cells 3 

that were infiltrating it. 4 

  So your point is very well-taken, that I 5 

think one of the things we need to look at in all of 6 

these meshes is when someone says they're acellular, 7 

it needs to be a little bit more quantifiable.  In 8 

terms of the ReGen meniscus, we've looked at that, 9 

and of all of the surgical meshes that are available, 10 

ReGen is in the lowest 25 percent in terms of the 11 

amount of nuclear material as measured by a PicoGreen 12 

assay that we could come up with.   13 

  So, you know, in comparison to other 14 

surgical meshes, it's no different.  In fact, if you 15 

wanted to look to the range, it's on the low side of 16 

the amount of material that we can measure. 17 

  LTC SHAWEN:  John, may I make -- also one 18 

other comment would be is there any thought of 19 

looking at when we're talking about a cellular mesh 20 

that is placed into tissue and that is extra-21 

articular versus intra-articular.  I think that we 22 

probably need to make a differentiation because the 23 

immune response is most likely different intra-24 

articularly versus into the tissue itself. 25 
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  DR. VIGORITA:  Well, I think it's different 1 

in every location.  For example, the immune response 2 

and that overlap between immunity and inflammation is 3 

going to be different in an anal fistula plug 4 

location where there is contamination, certainly, in 5 

addition to that, as well as to a rotator cuff, where 6 

you've got part of it -- the inside of the joint and 7 

part of it not is -- in comparison to the meniscus is 8 

totally intra-articular except where, you know, it 9 

attaches to the soft tissue, which, again, is 10 

different than a ventral hernia.  So each one of 11 

these locations has got a different immune response.   12 

  And so these considerations -- the 13 

considerations being given to the ReGen meniscus 14 

should really be no different than were given to any 15 

of the other surgical meshes when considering these 16 

sorts of responses. 17 

  DR. MABREY:  Okay.  Dr. Endres? 18 

  MR. DICHIARA:  I'd like to make another 19 

comment about that.  I don't know if you noticed, but 20 

in the 510(k), actually, we did a study on the cell-21 

mediated humoral immune response, and we did blood 22 

testing throughout the study, and they showed that 23 

there was no response above the -- 24 

  UNIDENTIFIED SPEAKER:  On the ELISA test, 25 
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correct. 1 

  MR. DICHIARA:  Sure.  And Dr. Vigorita can 2 

comment on the histology, because that's also 3 

important in looking at local cellular reaction. 4 

  DR. VIGORITA:  Well, I have little to add 5 

from Dr. Badylak's comments.  Obviously, to the 6 

morphological eye of a pathologist, diagnostic 7 

pathologist, this material is very acellular.  But as 8 

I mentioned, there are additional processing steps 9 

including radiation which can impact on that, and as 10 

far as cellular infiltration, the infiltration would 11 

appear to be at least in two locations coming into 12 

the pores.  One would be from the residual 13 

fibrocartilaginous meniscal rim, and the other is 14 

clearly coming from synovial tissue, which, 15 

incidentally, as you know, is very active from an 16 

immunological point of view in general, in reaction 17 

to the viruses we might be ingesting right now. 18 

  DR. MABREY:  I thought I'd wait until you 19 

got up again.   20 

  MR. DICHIARA:  Thank you. 21 

  DR. MABREY:  Do you have another question?  22 

Do you have another answer for us? 23 

  MR. DICHIARA:  No, no. 24 

  DR. MABREY:  All right.   25 
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  MR. DICHIARA:  Ready for another question. 1 

  DR. MABREY:  Dr. Endres? 2 

  DR. ENDRES:  Yeah, I got a few questions.  3 

You mentioned in the paper that one of the exclusion 4 

criteria was abnormal alignment and this was judged 5 

by the weight-bearing axis on standing AP 6 

radiographs.  Were these long-leg alignment films or 7 

just regular weight-bearing AP radiographs? 8 

  MR. DICHIARA:  I'll let Dr. -- 9 

  DR. ENDRES:  And do you recommend long-leg 10 

alignment films pre-op? 11 

  MR. DICHIARA:  Sure. 12 

  DR. DeHAVEN:  We discussed that before the 13 

study ever began, and we recognized that that would 14 

be ideal but that, from a practical standpoint, from 15 

multiple sites, getting is it a single-leg weight-16 

bearing, is it both legs, how do they do it.  So we 17 

decided to make the compromise of using the axial 18 

alignment on standard weight-bearing AP views, which 19 

we at least were able to get.  And were looking for 20 

people that were going to tremendously overload the 21 

medial compartment and wanted to exclude those.  So, 22 

you know, it's not as accurate as a true mechanical 23 

axis, but under the circumstances, we didn't think we 24 

were going to really have a consistent thing to 25 
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measure the mechanical axis. 1 

  DR. ENDRES:  I think sort of along those 2 

lines, I think in the paper it says that all of these 3 

surgeries were done on the medial meniscus, is that 4 

correct?  And, if so, is it -- would this device be 5 

indicated for the lateral meniscus as well although 6 

none of them were done on the lateral meniscus? 7 

  DR. DeHAVEN:  That's true.  This particular 8 

IDE study was for the medial meniscus. 9 

  DR. ENDRES:  Another technical question.  I 10 

think -- 11 

  MR. DICHIARA:  I would like to respond to 12 

that.  You know, we have no reason to believe that it 13 

would be any different, and, as a matter of fact, the 14 

product that's distributed in Europe is indicated for 15 

both lateral and medial, and they're devices 16 

implanted in patients, and, you know, we have been 17 

collecting data in Europe on lateral as well as 18 

medial patients. 19 

  DR. ENDRES:  Okay.  And I think all of the 20 

procedures were done with an inside out technique.  21 

Did that involve a formal longitudinal incision 22 

posterior to the MCL with a use of a popliteal 23 

retractor? 24 

  MR. DICHIARA:  I'm not a surgeon, so I'll 25 
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let Dr. DeHaven -- 1 

  DR. DeHAVEN:  Yes, it did. 2 

  DR. ENDRES:  Could you also do this with an 3 

all-inside technique or would you recommend -- 4 

  DR. DeHAVEN:  You could now with the fast-5 

fix device.  We've shown that to ourselves in a 6 

cadaver workshop.  But it's no longer available.  It 7 

was only available in the study.  So, in Europe, 8 

they're routinely using the all-inside, particularly 9 

the fast-fix, because it is pretty easy to do 10 

vertical sutures, which are most of the sutures.  But 11 

at the anterior horn and the posterior horns, they're 12 

horizontal, but it's adversatile.  And so it would -- 13 

I think the way it would be done if it's cleared 14 

would be with a reliable all-inside device. 15 

  DR. ENDRES:  Just a couple quick questions 16 

about -- 17 

  DR. MONTGOMERY:  Let me just comment on 18 

that.  When we first started -- I mean, this has been 19 

a ten-year-old study.  So when we first started this, 20 

the standard of care was either an outside in or an 21 

inside out, so we did a standard inside out repair.  22 

Before it got cleared in Europe, I worked with some 23 

of the European surgeons in the lab, and we did them 24 

all-inside using a fast-fix.  And then we took the 25 
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knees apart to look to make sure that we thought that 1 

we had good fixation.  It actually worked great.  So 2 

the majority of the cases and probably all of them 3 

now in Europe that are being done are all done on an 4 

all-inside technique, and it's been validated in the 5 

lab as well as now in vivo. 6 

  DR. ENDRES:  And so is it just vertical 7 

mattress sutures at the rim or do you have to do 8 

anything -- 9 

  DR. MONTGOMERY:  We use vertical mattress 10 

along the rim, but then when you attach it to the 11 

anterior and posterior horn, you use a horizontal -- 12 

  DR. ENDRES:  Okay.   13 

  DR. MONTGOMERY:  One or two horizontals in 14 

each one of those. 15 

  DR. ENDRES:  Okay.  And then just a couple 16 

quick questions about scores.  Why do you think that 17 

there was no statistically significant difference in 18 

the Lysholm score, the pain score, or the patient 19 

self-assessment score? 20 

  MR. DICHIARA:  There was a statistically 21 

significant difference from pre-op in all three -- 22 

  DR. ENDRES:  But between the control group 23 

and the surgical group, I think -- I have the paper 24 

right here.  It says -- 25 
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  MR. DICHIARA:  That's right between the 1 

partial -- 2 

  DR. ENDRES:  Correct. 3 

  MR. DICHIARA:  One comment.  I'll let 4 

Dr. DeHaven address that, but one of the comments is, 5 

again, from the standpoint of a 510(k), the 6 

comparison isn't clinical outcomes to partial 7 

meniscectomy.  The standard would be comparison to 8 

predicate devices for safety and effectiveness, and 9 

the effectiveness would be, you know, its intended 10 

use to reinforce tissue.  But I'll let Dr. DeHaven 11 

address that. 12 

  DR. DeHAVEN:  Yeah, this was true.  The 13 

clinical data of the pain and self-assessment and 14 

Lysholm were not statistically different in the 15 

chronics or the acute, but it's a very good example 16 

of why the Tegner is so important because -- and 17 

there is a statement in the FDA package that says the 18 

Tegner cannot be used without the Lysholm.  But it's 19 

really the other way around.  The Lysholm score has 20 

no meaning if you don't know the functional level.   21 

  So in the chronic patients, they had the 22 

same clinical symptoms, but to do that, they had to 23 

have a lower level of activity.  And the only way 24 

that comes out is looking at it with the Tegner.  And  25 
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the Tegner -- you know, the Lysholm, I'm sure you're 1 

well-aware, was developed in Sweden.  And they 2 

realized that data was meaningless without the 3 

activity level.  And then they came up with the 4 

Tegner Scale subsequent to that. 5 

  DR. ENDRES:  The last question.  I would 6 

assume that the Tegner scores, the pre-injury and the 7 

pre-operative Tegner scores, were equivalent in the 8 

control group and the surgical group.  Is that 9 

correct? 10 

  DR. DeHAVEN:  Yeah, I don't have the exact 11 

details, but I think the pre-op -- do -- yeah, they 12 

were very similar. 13 

  DR. ENDRES:  Okay.   14 

  DR. DeHAVEN:  But, again, using this index 15 

approach, you accommodate for that as well. 16 

  DR. ENDRES:  Thank you. 17 

  DR. MONTGOMERY:  Just one more comment on 18 

the -- why the results weren't that different was, 19 

again, it's a five-year study.  And what we're going 20 

to be looking -- what we're hoping is in the long 21 

run, in the 10 to 20-year or even further out, that 22 

that's where we're going to see the difference where 23 

those scores will hopefully be better with the 24 

implants. 25 
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  DR. MABREY:  Dr. Potter? 1 

  DR. POTTER:  Actually, I have three 2 

questions.  With your assessment of tissue 3 

regeneration, you used a measuring device, a 4 

measuring tape placed arthroscopically so the surgeon 5 

could assess the amount of tissue regeneration.  Do 6 

you have any reproducibility data on that? 7 

  MR. DICHIARA:  I'll let the surgeons talk 8 

about how they measured it. 9 

  DR. DeHAVEN:  Yeah, actually, the measuring 10 

device was used at the time of implantation to 11 

measure the defect so you knew how large to make the 12 

-- how long to make the implant.  At the second look, 13 

there were some confounding factors.  One was just 14 

like with meniscus repairs, there's some synovial 15 

overgrowth, and so the determining where the original 16 

meniscus-synovial junction was and comparing that to 17 

what we saw at the second looks was very difficult.  18 

And the thing that was consistent between the surgery 19 

picture and the one-year picture were the sutures.  20 

So we could then interpolate tissue within the 21 

sutures, tissue beyond the sutures, as regenerated 22 

tissue.   23 

  DR. POTTER:  Did you actually measure it 24 

arthroscopically or just eyeball it? 25 
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  DR. DeHAVEN:  Well, we could measure it at 1 

the anterior horns and at the posterior horns in 2 

terms of whether it matched up to the native tissue 3 

or not.  But beyond that, it was an estimate. 4 

  DR. POTTER:  Okay.  Two more questions.  I 5 

applaud your use of objective MR assessment in both 6 

your feasibility study and your European study, but I 7 

had some questions regarding the methodology.  In 8 

your feasibility study, you used MR to assess again 9 

meniscal regeneration.  You used a T1-weighted pulse 10 

sequence, which arguably has very poor contrast 11 

between the fibrovascular response and the synovial 12 

fluid, and then you also used a gradient echo 13 

sequence, which is also going to be very degraded in 14 

a post-operative setting, particular around all the 15 

non-absorbable suture.  In that paper, there was 16 

really no methodology specifically expressed about 17 

how you sized the meniscus.  Was this a segmentation 18 

algorithm?  How was that done? 19 

  MR. DICHIARA:  I'll let our radiologist 20 

discuss, you know, the methodology.  A couple of 21 

comments, though, first -- 22 

  DR. POTTER:  Um-hum.   23 

  MR. DICHIARA:  -- is one MR in the multi-24 

center clinical study was originally part of the 25 



93 
 

Free State Reporting, Inc. 
1378 Cape Saint Claire Road 

Annapolis, MD 21409 
(410) 974-0947 

 

 

 
protocol.  When FDA required the actual relook 1 

arthroscopy, the MRs would -- they were dropped from 2 

the protocol.  Number of reasons, but just of course 3 

multiple sites, ten years ago, it was not the 4 

standard of care to do MR and was not always easy to 5 

have done.   6 

  The other thing is that there is an animal 7 

study that was done, which we presented to FDA early 8 

on, which compared histologic results to the actual 9 

MRI results in a dog model.  And while we could see 10 

some differences, it wasn't elucidive enough to be 11 

able to define tissue maturation, and, therefore, we 12 

had biopsies with direct histological examination 13 

rather than using MR. 14 

  DR. POTTER:  Okay.   15 

  MR. DICHIARA:  Okay.  Dr. Ho?  Dr. Ho is a 16 

radiologist who was involved with reading the 17 

radiographs from the study. 18 

  DR. HO:  My name is Charles Ho.  I'm a 19 

radiologist by training.  I was a radiologist 20 

consultant on the feasibility study and on the multi-21 

center trials.  I did review the imaging studies that 22 

were done in both of those.  I was paid a 23 

consultation fee for each exam I reviewed, and I also 24 

did make an investment in a private placement funding 25 
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for ReGen in 2003. 1 

  Having said that, in terms of the 2 

feasibility study, that was done a number of years 3 

ago.  That was at a single site, single center, and 4 

so the imaging studies were controlled, at least 5 

reproducible on all the patients.  Having said that, 6 

I did not set up the imaging study.  I would not have 7 

chosen T1 or gradient echo sequences, but that was 8 

what I had to be able to look at.  In terms of 9 

estimating how much tissue was regrown, based on the 10 

imaging sequences I had, I compared the pres and the 11 

posts, and that was how I was able to -- that's the 12 

only evaluation I could do. 13 

  DR. POTTER:  Did you get a meniscal volume 14 

by segmentation or just kind of eyeballing? 15 

  DR. HO:  This was subjective. 16 

  DR. POTTER:  Subjective? 17 

  DR. HO:  This was subjective. 18 

  DR. POTTER:  Okay.   19 

  DR. HO:  In terms of the multi-center 20 

trials, the -- we did request specific imaging 21 

protocols for the radiographs and the MRI, but with 22 

16 centers, we found that we could not get any of the 23 

centers to adhere to that protocol.  And so it was 24 

requested subsequently once we realized we had the 25 
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second looks that we have direct visualization and 1 

biopsy.  ReGen did request -- the FDA to remove the 2 

imaging arm of the multi-center trial and the FDA did 3 

approve that. 4 

  DR. POTTER:  Okay.  Stay up there one more. 5 

  DR. HO:  Aha. 6 

  DR. POTTER:  For the European trial, you 7 

state that MR showed evidence of biocompatibility of 8 

the collagen implant.  What were your MR criteria for 9 

assessing biocompatibility? 10 

  DR. HO:  The European trial, I did not 11 

review those studies, so I do not know specifically 12 

what to say about that. 13 

  MR. DICHIARA:  Those are published 14 

literature.  We had nothing to do with those studies.  15 

Those were investigators in European -- 16 

  DR. POTTER:  But you do state them in your 17 

510(k).  You refer to them in -- 18 

  MR. DICHIARA:  Yeah, we included them as 19 

published literature, and, you know, those are 20 

experiences that -- the device has been for sale in 21 

Europe since 2001, so those were publications that we 22 

just cited because of the information that they 23 

contained.  We don't have the details of the MR.  You 24 

know, if that were -- we could always, I'm sure, go 25 
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to those investigators and get the information, but, 1 

no, that was not under our control, those studies. 2 

  DR. POTTER:  Um-hum.   3 

  DR. MABREY:  Dr. Kadrmas? 4 

  MAJ KADRMAS:  Just a few quick studies, or 5 

real quick questions.  One, first of all, on the 6 

technique.  It says -- it's indicated with tears that 7 

extend at least to the red/white zone.  Just for my 8 

understanding, so that's the central peripheral 9 

portion of the tears -- to the red/white zone, the 10 

anterior, the posterior horns are formed into -- 11 

  MR. DICHIARA:  I'll let the -- 12 

  MAJ KADRMAS:  -- radial tears extending to 13 

the red/white zone?  Is that correct or do you excise 14 

the entire anterior/posterior horns to the 15 

white/white zone to implant the meniscus? 16 

  DR. DeHAVEN:  No, absolutely not.  We used 17 

the probe as a measuring device to measure how close 18 

to the meniscal/synovial junction is the tear and up 19 

to five millimeters, we consider that the red zone 20 

and that the red zone stops at five millimeters on 21 

the medial meniscus.  So the red/red zone is the 22 

peripheral five millimeters of the meniscus.   23 

  So it has come up that the implant patients 24 

had more meniscus removed than the control patients 25 
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on a mean, and the implication was that we were 1 

excising extra tissue just to put the -- good tissue 2 

to put the implant in.  That's absolutely not the 3 

case.  If a patient randomized to implant had a minor 4 

tear that could be treated with a partial 5 

meniscectomy without getting anywhere near the 6 

meniscal/synovial junction, that's what we did and 7 

they were excluded.   8 

  So the depth of the preparation was 9 

determined by the depth of the tear.  And then at the 10 

anterior horn, we didn't really remove any anterior 11 

horn.  We made a square cut back to the depth of the 12 

tear because this facilitated anchoring the implant, 13 

and it was going to -- it was stabilized by the 14 

implant.  Normally, you would contour it so you would 15 

take out tissue maybe up to, you know -- the anterior 16 

horn.  It's fairly small to begin with.  But on the 17 

posterior side, it was the same.   18 

  So squared-off cuts anteriorly and 19 

posteriorly at the anterior and posterior extents of 20 

the tears, taking it back as far as the tears went, 21 

and then if it was within the peripheral five 22 

millimeters, then it met the criteria of being in the 23 

vascular zone. 24 

  MAJ KADRMAS:  So -- thank you, sir.  This 25 
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is part of a sub-question with that.  Cited the 1 

numbers at second look arthroscopy, 16 percent of the 2 

implants -- 3 

  DR. DeHAVEN:  Sorry to interrupt you.  One 4 

second.  Just about the red/red, red/white, and all 5 

the white/white zone, when we left the posterior and 6 

anterior horn, theoretically, we're leaving 7 

white/white zone, okay?  And, again, theoretically 8 

you think, well, how does it heal there because there 9 

is no blood supply.  And they did.  We saw a  10 

number -- I had some that healed 100 percent, looked 11 

like a normal meniscus when we went back in.  And 12 

that most likely was cellular infiltration from the 13 

synovial fluid that went in and allowed that area to 14 

heal.  We did initially leave that part basically for 15 

fixation, because we wanted to have a solid fixation 16 

in the anterior and posterior horns, but we did see 17 

good healing in that area.  Not all the time, but we 18 

did see some that healed all the way in.  Thank you.  19 

Sorry to interrupt. 20 

  MAJ KADRMAS:  That kind of falls into the 21 

second question, which is 16 percent were cited as 22 

not firmly attached at second look arthroscopy.  Were 23 

those attachments not attached to those anterior 24 

peripheral horns, or anterior and posterior horns, or 25 
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were they -- 1 

  DR. DeHAVEN:  That had to do with the way 2 

that the questions were asked.  For each of the 3 

surgeons, we had actually a huge notebook on each one 4 

of the patients, and when we did the relooks, we had 5 

a bunch of questions, what the tissue felt like, what 6 

it looked like, what percentage we thought was the 7 

re-healing, and then there was a question about the 8 

healing on the periphery.  And there was basically 9 

fully integrated, not at all, and then there was this 10 

broad zone, which was partially.  And that could mean 11 

that you put your probe in, it felt a little soft in 12 

one little spot, maybe it didn't heal in, or there 13 

was a gap in one of the horns.  Sometimes we had one 14 

that would heal on the anterior horn, not on the 15 

posterior horn or vice versa, but all along the rim.  16 

  So there were various different types of 17 

healing that all got packaged into that -- those 22 18 

patients.  And that's why when you look at them, 19 

they're not all failures by any means.  I think two 20 

were explants, three didn't have any tissue growth, 21 

but I think 15 of them still had -- or 17 still had 22 

up to I think average of 20 percent regrowth of 23 

tissue.  Some were much more than that, but the mean 24 

was 20 percent.  But that was just sort of a big 25 
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package of the in between patients, and they all got 1 

included in that one category. 2 

  MAJ KADRMAS:  Okay.  Thank you.  The second 3 

question is just kind of a -- thing throughout the 4 

papers if you could just clarify a little bit.  One 5 

of the benefits you cite in your paper with this 6 

compared to partial meniscectomy was the partial 7 

meniscectomy reoperation rate of 22 percent, which  8 

is -- in a separate section, you cite average 9 

reoperation rate of menial meniscectomy in multiple 10 

studies of 12 and a half percent.  Why the 11 

discrepancy between 22 percent reoperation rate with 12 

the partial meniscectomy and the multi-center study 13 

and the 12 and a half percent in the literature? 14 

  MR. DICHIARA:  One thing is, first of all, 15 

comparing the reoperation rate between partial 16 

meniscectomy and the device is not the comparison to, 17 

you know -- 18 

  MAJ KADRMAS:  Sure. 19 

  MR. DICHIARA:  -- predicate surgical 20 

meshes, but I'll let one of the clinicians talk about 21 

that. 22 

  DR. MONTGOMERY:  I can't remember the exact 23 

ones that were quoted in there, but that was an 24 

average taken from probably a low, 5 percent, to a 25 
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high of almost 40 percent.  So the 22 percent where 1 

we were, were -- it was right there in the middle of 2 

it.  But the average, I guess, for the studies that 3 

they looked at were 12.  But, again, I can't remember 4 

which studies we looked at. 5 

  MAJ KADRMAS:  Okay.  And my final question 6 

-- I apologize for all these questions -- is similar 7 

to Dr. Endres' study for a lateral meniscectomy.  You 8 

say the periphery of the meniscus is being used to 9 

support those compressive and hoop stresses in the 10 

medial meniscus, so it's simply the tensile stresses 11 

that are being seen, similar to the shoulder and the 12 

Restore patch.  If you extrapolate that to the 13 

lateral meniscus going back to the red/white zone or 14 

red/red zone at the popliteal hiatus and they will be 15 

experiencing those hoop stresses there.  Do you have 16 

any comment on its function in the lateral meniscus 17 

as opposed to the medial meniscus? 18 

  MR. DICHIARA:  Yes, I'll let Dr. DeHaven -- 19 

  DR. DeHAVEN:  Well, that's an important 20 

question, and it's a bit of a tossup right now 21 

because in Europe, where they are using it, they're 22 

using it in both cases that have a bridge, a 23 

popliteal bridge, and in cases that do not have a 24 

popliteal bridge.  So I personally would be reluctant 25 
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to put one in if there was no popliteal bridge there 1 

to connect the anterior and posterior parts of the 2 

lateral meniscus.  But some have been done.  We'll 3 

see whether there is any difference in the outcomes 4 

as time goes on.  But the experience is fairly early.  5 

Bill, when did they start that with the lateral side?  6 

About a year and a half ago?  So it's still early.  7 

But that point is still in play. 8 

  MAJ KADRMAS:  Thank you very much. 9 

  MR. DICHIARA:  Just to let you know, we're 10 

collecting data in Europe on those lateral cases.  11 

And, you know, the preliminary data that we've looked 12 

at was to look at safety of using it in the lateral 13 

meniscus, one of the concerns, of course, being -- 14 

the major concern being the popliteal hiatus.  And, 15 

you know, this safety data that we saw as far as 16 

failure rates on the lateral side, and we only have a 17 

year and half follow-up in that, were comparable to 18 

what we saw on the medial side.  Adverse events were 19 

very similar also.  But we don't have any long-term 20 

data on that. 21 

  MAJ KADRMAS:  Thank you. 22 

  DR. MABREY:  Dr. Shawen?  Any other 23 

question?   24 

  (No response.)  25 
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  DR. MABREY:  Dr. Kelly, you had another 1 

question? 2 

  DR. KELLY:  Yeah, I just want to say that I 3 

was very much impressed by the lack of inflammation. 4 

And I guess I'm going to back to original question 5 

which I -- I guess I'm not quite satisfied.  There's 6 

been some reports, at least with the shoulder, of, 7 

like, the Restore patch evoking exuberant 8 

inflammation.  Is there something about the -- and, 9 

actually, Dr. Arnoski's (ph.) lab I think has shown 10 

that the more foreign the tissue, the more processed 11 

the tissue, it may be the processing itself which may 12 

be the devil that may evoke inflammation.  So there 13 

must be some sort of proprietary preparation of this 14 

substance to, I think, explain the lack of 15 

inflammation.  Am I correct in assuming that? 16 

  MR. DICHIARA:  Yes.  The processing of the 17 

product certainly is -- has a major effect on that.  18 

As Dr. Badylak talked about, you know, the processing 19 

of these different materials is different.  Ours is 20 

different than any of the others just as they are 21 

different.  The immunology study that we did was for 22 

just that reason because you have to remember that 23 

this study was designed in 1995.  And at that time, 24 

you had collagen, soluble collagen, and you had 25 
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reactions to the soluble collagen, so there was 1 

concern about immune response.  That's why we did the 2 

blood testing and did the humoral response to the 3 

actual material itself.   4 

  That was done outside at the University of 5 

Arizona.  It was a blinded study where they were sent 6 

the serum samples directly from the investigational 7 

sites.  They analyzed the samples blindly and saw no 8 

difference in humoral immune response.  And I think 9 

Dr. Vigorita can talk about the actual cellular 10 

response that he saw in the histology to the material 11 

compared to say other materials that he looks at. 12 

  DR. KELLY:  I guess what I'm asking in a 13 

roundabout way, doctors, is that would our patients 14 

be better served with more of an allogeneic substrate 15 

or is there something that you say would outweigh 16 

those disadvantages, because, clearly, the shoulder 17 

literature is showing more of an exuberant 18 

inflammatory response for some of the more bovine or 19 

equine products. 20 

  DR. VIGORITA:  Well, you're asking a very 21 

important question, which depends on a host of 22 

processing issues and a host of possibilities of 23 

carrier molecules along the way.  And it's my 24 

understanding -- I wasn't involved in the manufacture 25 
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of this material, but as John alluded, that they took 1 

into question a lot of the previous history on even 2 

formalin causing a reaction in tissue.   3 

  But I can tell you based on what I was 4 

seeing -- and by the way, the material that I 5 

presented to you was presented by the histologists 6 

not in conjunction with ReGen Biologics but as our 7 

own interested study at the academy, where I went 8 

into much more detail on some of the occasional 9 

cellular responses that were seen.  They were rarely 10 

observed, and I think they can clearly be broken down 11 

into two categories.   12 

  One, which I think nicely fits 13 

Dr. Badylak's discussion of mononuclear cell 14 

microenvironment remodeling, which would appear to be 15 

a helpful response, and then that rare occurrence, 16 

which I showed in my last slide of something reacting 17 

to the graft.  But that was a very rare -- that could 18 

even be an infectious agent or an infection in the 19 

actual procedure.   20 

  So, again, I think manufacturing would be 21 

the clue to really understanding the lack of a lot of 22 

carrier molecules and processing steps that we learn 23 

from history to avoid. 24 

  DR. BADYLAK:  I'll be brief, and I've got 25 
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two responses to it.  One is that with all of these 1 

surgical meshes and all of the applications and 2 

surgical meshes that are used for hernia repairs as 3 

well have been criticized for having seroma 4 

formations and other things that could be equated to 5 

the types of responses that are seen in the shoulder 6 

to some of the surgical meshes that are there.  But 7 

the issue is nobody understands whether that -- those 8 

reactions are a result of an immune response or part 9 

of the inflammatory system or part of the remodeling 10 

response, and that's work yet to be done.  But that's 11 

questions that we are not going to answer here. 12 

  I think the second part of the question, 13 

though, is basically -- it's related but unrelated.  14 

And that is the consideration before you is does the 15 

collagen scaffold that we're talking about today 16 

cause -- is it as safe or better than the surgical 17 

meshes that have already been, you know, out there as 18 

predicate devices.  And I think that's the way this 19 

needs to be considered.  So I think from the 20 

information that you've seen both in the pre-clinical 21 

studies and the clinical studies, there's not a hint 22 

of those types of responses that you're speaking 23 

about, other devices that are already out here.  So 24 

if you had to go to the equivalent or better, my 25 
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response would be that you're seeing a better outcome 1 

than you are to the predicate devices.  So the 2 

immunology question we could sit here and debate all 3 

day and bore everybody in the audience with it, but 4 

it is an interesting and important question. 5 

  DR. MABREY:  We can go to Dr. Endres and 6 

then Dr. Shawen. 7 

  DR. MONTGOMERY:  I just wanted to reinforce 8 

that the -- obviously, every clinician that was 9 

involved in the IDE study was concerned about any 10 

type of immunological response.  With the Restore 11 

patch, it was cleared with five patients with a 12 

three-month follow-up, and then the literature 13 

started coming out.  And those were very small 14 

series.  So we have one with a 20 percent reoperation 15 

rate, another with a 26 percent reoperation rate, and 16 

another with a 16 percent explant, meaning they had 17 

the severe reaction and they were pulled out.   18 

  We had 160-some odd patients.  We had, you 19 

know, almost no response at all immunologically both 20 

looking at their blood tests and looking at the 21 

biopsies, which we did not have on any other mesh.  22 

And, clinically, the patients have done well.  So we 23 

were concerned.  We were worried.  But it didn't seem 24 

to happen, and kind of the proof is in the pudding.  25 
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It doesn't seem like there is any ill effects from 1 

it. 2 

  DR. MABREY:  Dr. Endres, go ahead and -- 3 

  DR. ENDRES:  I think you've shown 4 

histologically and clinically that this device 5 

promotes new tissue growth, but I think you would 6 

also agree that the new tissue does not function 7 

biomechanically like a normal meniscus.  So I'm 8 

wondering -- your conclusion is that the patients at 9 

least in the chronic group were able to regain more 10 

of their activity level, so I'm wondering why you 11 

think that is.  And do you think that this new tissue 12 

alters the low-transmission between the femur and the 13 

tibia, and, if so, how, if it's not -- if you're not 14 

restoring the circumferential fibers and restoring 15 

the ability to dissipate hoop stresses with 16 

compression? 17 

  MR. DICHIARA:  I'll let the surgeons -- 18 

  DR. DeHAVEN:  Well, I think the answer to 19 

the question is that the extra tissue makes a 20 

difference, and how much of a biomechanical 21 

difference, we don't have any way to quantitate that.  22 

But, you know, an interesting individual patient of 23 

mine might at least reflect what happens.   24 

  This was a 43, 44-year-old Master's 25 
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competitive runner, distance runner, who had had a 1 

well-down partial medial meniscectomy in the 2 

community, and he came to see me.  And, you know, it 3 

reflects the importance of the Tegner discussion we 4 

had because for ADL, activities of daily living, he 5 

had no symptoms, no problems, but if he tried to run, 6 

he couldn't go 200 yards without getting severe pain.  7 

So he entered the study, was an implant, had 70 8 

percent regeneration at second look, and functionally 9 

by nine months, he was running 25 miles a day without 10 

any problems.  And by a year he was up to 30 miles a 11 

day and a successful competitive runner again. 12 

  Two years later, he tore the medial 13 

meniscus in his other knee.  He met the criteria, and 14 

he entered the study for the other knee.  This time 15 

he is control.  To this day, he has not been able to 16 

return to running because of pain in the opposite 17 

knee.  I mean, that's one patient, but -- and you 18 

can't, you know, make a summer out of that, but at 19 

least as his own control, it's pretty interesting. 20 

  And if we were only looking at Lysholm 21 

data, his original partial meniscectomy would have 22 

been considered a great success because he was not 23 

having symptoms because he was limiting himself to 24 

activities of daily living. 25 
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  But, you know, these are my thoughts about 1 

how to answer your question.  It's an important 2 

question, and we're -- 3 

  DR. ENDRES:  I guess I'm -- 4 

  DR. DeHAVEN:  -- anticipating that there's 5 

a likelihood, say, at ten years, of showing 6 

radiographic evidence of biomechanical function at 7 

least. 8 

  DR. ENDRES:  Um-hum.   9 

  DR. MABREY:  Dr. Shawen, I want to get to 10 

your question, and then we're going to go to break. 11 

  DR. ENDRES:  Can I -- 12 

  DR. MABREY:  I'm going to go to Dr. Shawen.  13 

Thanks. 14 

  LTC SHAWEN:  This is a yes/no question.  15 

During the development of the product, was the sample 16 

ever implanted just in soft tissue to see the 17 

inflammatory response rather than intra-articular? 18 

  MR. DICHIARA:  Yes, it was.  Bill Radtke 19 

(ph.) --   20 

  LTC SHAWEN:  Okay.   21 

  MR. DICHIARA:  Do you want to comment on 22 

it? 23 

  LTC SHAWEN:  And if yes, then what was the 24 

response? 25 
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  MR. RADTKE:  I'm Bill Radtke.  I'm 1 

affiliated with the company and do have an interest 2 

in the company and the device.  I've been one of the 3 

original developers of it.  Early on, very early on, 4 

we implanted some of this material just 5 

subcutaneously for this very reason.  What we saw was 6 

it was initially encapsulated with a fibrous type of 7 

tissue when we looked at it at three weeks.  As we 8 

followed it out at six weeks, three months, and six 9 

months, by the end of six months, it was completely 10 

resorbed, and we found nothing except the permanent 11 

suture that we had left there for it.  So we didn't 12 

see -- when we looked at it histologically, we did 13 

see early on some inflammatory cells and a few giant 14 

cells, but after that it was just a very benign 15 

fibrous response. 16 

  DR. MABREY:  Any other questions from the 17 

Panel? 18 

  (No response.)  19 

  DR. MABREY:  Then what I'd like to do is 20 

call a break at this point.  It's almost 10:40.  If 21 

we could be back here at ten minutes before 11, that 22 

would be very helpful, ten minutes before 11.  If you 23 

have any personal items and want to use them, please 24 

take them with you.  And Panel members, remember, 25 
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there should be no discussion --  1 

  (Off the record at 10:36 a.m.) 2 

  (On the record at 10:55 a.m.) 3 

  DR. MABREY:  10:55.  I'm calling the 4 

meeting back to order.  The FDA will now give their 5 

presentation on this issue.  Dr. Kessler, one hour. 6 

  DR. KESSLER:  Thank you.  My name is Larry 7 

Kessler.  I'm the Director of the Office of Science 8 

and Engineering Laboratories in the Center for Device 9 

and Radiological Health.  I'd like to thank the Panel 10 

for the deliberations and coming here.  I'd also like 11 

to thank the Sponsor especially for the impressive 12 

team of people they brought to have this important 13 

dialogue with us and with you as the Panel. 14 

  Some of the material I will present is very 15 

similar to things you've seen from the Sponsor.  16 

There are some subtle differences.  We'll try and 17 

point those out. 18 

  The ReGen Collagen Scaffold is indicated 19 

for use in surgical procedures for the reinforcement 20 

and repair of chronic soft tissue injuries of the 21 

meniscus (one to three prior surgeries to the 22 

involved meniscus) where weakness exists.  This, in 23 

particular, is the statement that we reviewed in 24 

510(k) K082079.  Okay.  So it's important to note 25 
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this was for the chronic soft tissue injuries.  In 1 

repairing and reinforcing meniscal defects, the 2 

patient must have an intact meniscal rim and anterior 3 

and posterior horns for attachment of the mesh.  In 4 

addition, the surgically prepared site for the 5 

collagen scaffold must extend at least into the 6 

red/white zone of the meniscus to provide sufficient 7 

vascularization.  So that is very specifically the 8 

indication which we reviewed. 9 

  From the executive summary of ReGen, we 10 

note the modification by the Sponsor, and it's not 11 

included in the pending 510(k) although we have 12 

looked at it previously.  So the difference here is 13 

that it includes both chronic and acute.  It does not 14 

distinguish just the chronic patients, and that's the 15 

difference.   16 

  As I understand it, the Panel -- I 17 

understand the Panel process, the FDA is allowed to 18 

receive the input on this.  It's a prior indication, 19 

so we do look for you to help us with that.  However, 20 

I want to make it very clear that that's not the 21 

indication that we reviewed, and so most of my 22 

presentation will focus where we can, on the chronic 23 

patients.  There are certain data we took from the 24 

company's submission of the 510(k) as well as from 25 
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the literature that combined chronic and acute.  They 1 

were not separated.  I'll try and indicate those when 2 

I get to them. 3 

  Now, as the Sponsor mentioned, the excerpt 4 

from the JBJS article, the implant ReGen Collagen 5 

Scaffold was not found to have any benefit for 6 

patients with an acute injury.  And the Sponsor has 7 

said that this is taken out of context.  Well, in the 8 

context of 510(k) review and assessing effectiveness 9 

of this device relative to other surgical meshes, the 10 

FDA must consider evidence of effectiveness derived 11 

from clinical trials including the comparison of this 12 

device to the surgical control as originally 13 

identified in the IDE protocol approved by the FDA 14 

and conducted by the company. 15 

  There we go.  Why have the Panel meeting.  16 

First of all, the ReGen Collagen Scaffold has in our 17 

interpretation a new indication for use.  To 18 

establish substantial equivalence, FDA must consider 19 

effects of the new indication and what it might have 20 

on safety and effectiveness for legally marketed 21 

predicate devices.  We consider why this new 22 

indication does not affect safety and effectiveness 23 

of the device when used as intended by the 24 

manufacturer -- predicate devices labeling.  And this 25 
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is going to be critical later.  I'm going to point 1 

out that we review certain indications of the 2 

manufacturer, who do not regulate the practice of 3 

medicine, and so how devices are used as indicated, 4 

as we review them, as what we expect to happen in 5 

clinical practice.  FDA must determine if data 6 

reasonably suggests the new device is substantially 7 

equivalent devices, when the predicates are used, 8 

again, in accordance with their labeled indications.  9 

This will become a pivotal point when we later talk 10 

about the way we interpret the Restore DePuy as a 11 

surgical mesh and as a predicate or not. 12 

  We must rely on valid scientific evidence 13 

from which it can be fairly and responsibly be 14 

concluded by qualified experts that there is 15 

reasonable assurance of the safety and effectiveness 16 

of the device under its conditions of use.  And there 17 

are specific questions FDA has for the Panel.  18 

They're in Tab A, and they'll be presented later by 19 

the Executive Secretary, Mr. Jean -- Dr. Jean.  I'll 20 

talk about the device.  I'll talk about the pre-21 

clinical information, the clinical data, substantial 22 

equivalence to a predicate device, which is certainly 23 

what this meeting is about, talk about some predicate 24 

device information, and then later you'll have the 25 
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Panel questions. 1 

  As you've heard the ReGen Collagen Scaffold 2 

device is a resorbable matrix composed of Type 1 3 

collagen.  It is semi-lunar in shape with a 4 

triangular cross-section for use in a meniscus.  The 5 

surgeon trims the device to size necessary repair of 6 

damaged or weakened soft tissue.  It is sutured in 7 

place through a minimally invasive arthroscopic 8 

procedure.  And we note the shape of the device is 9 

unlike the predicate surgical meshes.  It is well-10 

designed for this meniscal application. 11 

  As pointed out by the company, we asked 12 

them to do a number of pre-clinical tests, the 13 

tensile strength, biocompatibility, viral 14 

inactivation, sterilization, packaging and shelf 15 

life, done by the company.  We have no disagreements.  16 

We agree all the information you have in your packet 17 

should be adequate.  If you have further questions, 18 

we'll be sure to address them. 19 

  What we'd like to do is focus on the bench 20 

testing, the suture pull-out strength, the animal 21 

testing, the canine model, and talk very briefly 22 

about the biomechanics of the meniscus compared to 23 

forces in the shoulder.  You've already heard a 24 

detailed presentation from the Sponsor about this, 25 
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and what we're going to do is talk about the 1 

biomechanics of the meniscus compared to the shoulder 2 

with respect to the indications for which we cleared 3 

the DePuy-Restore surgical mesh.  So that's where 4 

this is going to come in later. 5 

  At the bench, the suture retention of 6 

strength of the ReGen CS is similar to predicate 7 

meshes.  We note those predicate meshes are not 8 

cleared for meniscal repair.  So they are comparing 9 

to the predicates and they are similar, but we note 10 

those are not for meniscal repair.  Why is that 11 

important?  We asked the company to do a suture pull-12 

out study from canine native meniscus, and as you'll 13 

see, from these data that we got from the company, 14 

the suture pull-out strength needed for the canine 15 

native meniscus is three to six times higher than 16 

that from the ReGen Collagen Scaffold in the canine 17 

model anywhere from 0 to 24 weeks.  So all along, 18 

suture pull-out was substantially less than was 19 

necessary in the canine meniscus.  In the environment 20 

that this new indication is indicated for, that's a 21 

concern. 22 

  Clinical data.  So the feasibility study 23 

has been presented.  You've seen that and you've seen 24 

some data from Europe.  Now, in fact, in the 25 
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submission in the 510(k), there were limited 1 

published results from Europe.  We've seen much more 2 

extensive data that we had not seen in the 510(k) 3 

submission.  That's what we were looking at.  FDA's 4 

clinical data presentation will focus on the approved 5 

IDE protocol and the IDE data presented in the 510(k) 6 

as well as the article that's been discussed several 7 

times, the Radtke, et al. article that was in JBJS. 8 

  We note, again, that in the context of 9 

510(k) review, we have to look for effectiveness or 10 

benefit, clinical benefit, and we're looking for that 11 

here in the study that we approved, and we think this 12 

is valid and reasonable even in the context of 510(k) 13 

review. 14 

  So we'll give an overview of this study.  15 

It was a well-designed, randomized control, clinical 16 

trial of the ReGen Collagen Scaffold.  It's a multi-17 

center clinical trial.  It was approved in 1996.  18 

Enrollment completed April 2003, and, as you know, 19 

follow-up has continued.  Sample size, 144 patients, 20 

72 per group with a minimum of 64 evaluable necessary 21 

to power the study adequately for the effectiveness 22 

endpoints.  I'm going to talk about those in a little 23 

bit.  24 

  The IDE study compared the clinical 25 
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outcomes of the partial meniscectomy group, that's 1 

the control group, to the partial meniscectomy 2 

followed by the ReGen Collagen Scaffold treatment 3 

group.   4 

  There were two -- the firm says two study 5 

arms.  There's in fact two different protocols.  6 

There is an acute protocol with no previous meniscus 7 

treatment and the chronic group, with a meniscal 8 

injury (1 to 3 previous meniscus treatments).  The 9 

only difference between the arms is the number of 10 

prior surgeries.  In the 510(k) we reviewed, and I'll 11 

be discussing largely here, they requested clearance 12 

for only the chronic patient group.  We've already 13 

pointed out that's a little bit different than what 14 

you've heard today, but as we've already pointed out, 15 

the acute group, the study that we looked at in JBJS, 16 

showed no difference. 17 

  Protocol study endpoints.  Safety, 18 

assessment of serum markers and adverse events.  19 

We'll review those in detail.  The clinical endpoints 20 

for effectiveness, pre-defined success, either two 21 

out of three, VAS pain score, Lysholm pain and 22 

function knee score, and patient self-assessment.  23 

I'd like to note that the effectiveness, in contrast 24 

to what the Sponsor said was powered for an 25 
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improvement in the treatment group not just to stay 1 

the same as the very successful partial meniscectomy 2 

group that Dr. DeHaven mentioned. 3 

  Surrogate endpoints.  CS status assessment, 4 

arthroscopy, histopathology, and radiographs, and 5 

we'll talk about some of those data as well. 6 

  In addition, there were additional 7 

endpoints that were in the protocol.  There were 14 8 

of them, including what you'll see bolded in here, 9 

the Tegner Activity Level.  This is not the Tegner 10 

Index.  We'll talk about that later.  But something 11 

called Tegner Activity Level was indeed one of the 14 12 

additional endpoints, and each of those endpoints 13 

have a pre-defined success/failure criteria in the 14 

IDE protocol. 15 

  So three steps to the ReGen surgical 16 

technique.  First, there's the assessment of the 17 

meniscal defect.  And we note that the meniscal 18 

defect criteria includes irreparable injury.  This is 19 

the same for the partial meniscectomy control group.  20 

So it is the same patient population that we use in 21 

partial meniscectomy.  It's for traumatic or 22 

degenerative origin, both attachment sites for the 23 

anterior and posterior horns are intact, as you've 24 

heard already.  The site preparation must result in a 25 
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full thickness defect, and a defect site must extend 1 

into the red/red/ zone or the red/white zone, and 2 

exclude unstable segmental defects in which the 3 

meniscal rim is not intact.  And I think this is 4 

consistent with what you heard from the Sponsor.  5 

Then a partial meniscectomy is conducted, and, 6 

finally, there's the preparation of the defect site 7 

and the implantation of the ReGen Collagen Scaffold. 8 

  The rehabilitations protocol, as you 9 

expect, would be different between the collagen 10 

scaffold and the control group.  In the collagen 11 

scaffold, you've got non-weight-bearing with passive 12 

motion of one week, followed by five weeks of partial 13 

weight-bearing with passive motion, and a slow 14 

progression for full activities by six months.  In a 15 

successful partial meniscectomy, generally, you get 16 

returned to full activities in two to three weeks. 17 

  So the patient enrollment.  In the chronic 18 

arm, 85 subjects have partial meniscectomy and 69 19 

subjects had only partial meniscectomy.  The complete 20 

accounting of the patient enrollment was provided in 21 

the FDA executive summary, and you can also find it 22 

in the JBJS article. 23 

  Primary endpoints were evaluated at the 12 24 

or 24-month endpoint.  We note that at the three to 25 
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seven-year annual follow-up of time points, there's 1 

approximately 50 percent of the data available and 50 2 

percent missing, and it is not clear in our 3 

evaluation of the 510(k) how missing data at time 4 

points later than 24 months affects the presentation 5 

of safety and effectiveness endpoints.  So while the 6 

analysis was done and did include data from past 24 7 

months, which is a substantial amount of missing 8 

data, and it is unclear from our review of the 510(k) 9 

how the missing data were handled 10 

  I'm going to talk about clinical data now.  11 

And, again, this is comparing the ReGen Collagen 12 

Scaffold with the control group.  The serum analysis, 13 

we told you it was one of the safety endpoints, no 14 

difference.   15 

  The serious adverse events, there are 16 

several things to note.  First, we'll look at serious 17 

adverse events, and there are two lines in each of 18 

these four rows.  Total events divided by total 19 

patients.  So you can get multiple events per 20 

patient, and that's expressed more or less as a rate.  21 

Patients with events divided by total patients, so 22 

here in this case, multiple events per patient, the 23 

patient is only counted once, so that would be 24 

expressed properly as a percentage.   25 
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  So, for example, here, in serious adverse 1 

events, there were 21 in the ReGen Collagen Scaffold 2 

patients who had one or more events divided by 87.  3 

That's a rate, a percentage of 24 percent and a 20 4 

percent in the controls.  Total events divided by 5 

total patients, 0.43 divided by 0.33.   6 

  As you would expect the serious device-7 

related adverse events and non-serious device-related 8 

adverse events largely collect in the ReGen group.  9 

These are data from the firm.  We're not exactly sure 10 

how you get device-related adverse events.  We just 11 

want to point out that there are non-trivial numbers 12 

of both serious device-related and non-serious 13 

device-related events.   14 

  In the context of evaluating a 510(k) for 15 

this indication, we're particularly interested in are 16 

there any safety concerns.  So are there serious 17 

device-related events that would generally not exist 18 

in this control group.  And the answer is yes.  19 

You'll see 14 out of 87 total events and 8 patients 20 

out of 87, or 9 percent.  And then non-serious, 21 

higher, .59 is total events for total patients.  A 22 

third of patients with the ReGen Collagen Scaffold 23 

experienced at least one non-serious device-related 24 

events.   25 
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  If you look at all adverse events, you do 1 

see this very slight difference in favor of ReGen 2 

Collagen Scaffold.  Here 295 total events per total 3 

patients, 3.39 versus 3.48 in the control.  But in 4 

terms of patients per events, 85 percent of the ReGen 5 

Collagen Scaffold had some event versus 78 in the 6 

controls. 7 

  What kind of adverse events are we talking 8 

about?  So here, these are data derived from the 9 

Sponsor's submission by the FDA.  And so let's take a 10 

look at the serious adverse events, and you'll see 11 

surgery operative index in the knee, tear medial 12 

meniscus, intra-articular swelling and effusion, four 13 

here versus two in the control.  Down here, you get 14 

five pain experienced versus control, et cetera.  So 15 

totals here are a little higher than in the control. 16 

  Serious device-related adverse events and 17 

non-serious device-related adverse events, you do see 18 

a couple here that we got from the firm.  We want you 19 

to focus on the column about the serious device-20 

related adverse events and the non-serious events.  21 

In the chronic study arm, these are the kinds of 22 

events we saw, saphenous nerve injuries, squeaking 23 

and creaking, stiffness, numbness of the lower 24 

extremity, patella-femoral complaints, locking or 25 
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catching, torn implants, plica, lateral meniscus 1 

tear, implant fraying, popping and clicking of the 2 

knee.  Those are the additional non-serious device-3 

related events.   4 

  And then there were some non-serious 5 

adverse events in general that did not appear to be 6 

device-related, including knee range of motion, 7 

worsening osteoarthritis of the operative knee, and a 8 

tear at implant meniscus interface. 9 

  Another issue of safety for us is explants.  10 

There were six ReGen Collagen Scaffold explants 11 

during the study, in five patients, one due to 12 

infection and five due to mechanical failure, and 13 

this is from our executive summary. 14 

  Now, I'm going to turn to the effectiveness 15 

results, and I'm going to draw these data from the 16 

JBJS article.  And as you've already heard, there are 17 

no differences between the ReGen Collagen Scaffold 18 

and the control group in the three measures pre-19 

defined in the agreed upon IDE protocol in 1996.  20 

Pain score, no difference, Lysholm score, no 21 

difference, and patient self-assessment, no 22 

difference.  So there's no difference in 23 

effectiveness in any of the three pre-defined 24 

endpoints of the original IDE study.  And I'll 25 
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repeat, in the context of looking at the 510(k) even 1 

comparing to predicates, when you're looking at this 2 

kind of indication, all evidence even from this 3 

randomized trial is appropriate. 4 

  At the one-year relook, there were 5 

surrogate endpoints.  There is the Outerbridge score, 6 

which is the evaluation of articular cartilage 7 

surface.  And you'll see that in the collagen 8 

scaffold, pre-op was 1.5, went to 1.3, and there's 9 

1.7 in the control group, and as you've heard from 10 

the Sponsor, no one-year relook was performed.  The 11 

evaluation of the ReGen Collagen Scaffold attachment 12 

to meniscal rim, firmly attached, 84 percent, and not 13 

firmly attached, 16 percent.  And change in knee 14 

compartment for the ReGen CS subjects -- and here, 15 

notice in both of these, acute and chronic arms are 16 

combined.  We did not have them separately from the 17 

company.  Improved, 23 percent, unchanged, 59, 18 

worsened, 18 percent.  So, again, in effectiveness, 19 

some of the things we're looking at here, and we see 20 

a worsening in the change of knee compartment for 18 21 

percent, or 25 of 141.  The reason you see 141 is 22 

because we're talking about both the acute and 23 

chronic arms.  We did not have those data separate. 24 

  Surrogate endpoints.  Cellular in-growth.  25 
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Here, we're talking again about the acute and chronic 1 

arms marked with cells resembling fibrochondrocytes, 2 

45 percent, marked 20 percent slight and none.  3 

Extracellular matrix organization, here, you see the 4 

proportions of fibrocartilaginous tissue, sections of 5 

continuous chondroid matrix, random organization, or 6 

no matrix organization.  And I'll note here and maybe 7 

again later that we saw, the FDA saw, no evidence 8 

that true meniscal tissue oriented in the right way 9 

and collagen was being produced supplanting the 10 

collagen scaffold region.  That's one of our 11 

concerns.  The tests that were done 12 

histopathologically are not convincing to tell us 13 

that we have Type 1 or 2 collagen nor that it's 14 

oriented in the way the meniscus needs to, to perform 15 

the function necessary in that region.   16 

  Inflammatory response, acute and chronic 17 

arms, minimal to none, 94.7 percent, 0.8 mild, 0.8 18 

moderate, severe, and 2 percent missing -- 19 

inflammatory response.  Again, acute and chronic arm 20 

data are presented together. 21 

  Radiographic evaluation is here.  Surrogate 22 

endpoint with a radiographic evaluation.  Change from 23 

pre-op for combined acute and chronic study arms.  24 

Take a look here fairly directly at the P-values.  No 25 
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difference between 12 months and 24 months between CS 1 

and control group, whether you're talking about 2 

osteophyte formation, Fairbank-Ridge, et cetera, et 3 

cetera, so all the measures and parameters evaluated, 4 

no statistical differences between collagen scaffold 5 

and the surgical controls. 6 

  Another effectiveness measure is the amount 7 

of tissue.  And you'll see here collagen scaffold 8 

versus control group, percent meniscus remaining here 9 

and here.  As you can imagine, percent defect filled 10 

not measured in the control group, only here in the 11 

CS group.  Percent tissue surface area here, and this 12 

proportion here, this 40 percent, this mean, is drawn 13 

from here.  It's assumed by the Sponsor, and it's 14 

reasonable that without intervention that there would 15 

not be more tissue surface area here.  Again, I'd 16 

like to cite that the type of tissue here that's 17 

being grown, we don't have evidence from the Sponsor 18 

that we were able to evaluate to show that we're 19 

talking about Type 1 or 2 collagen. 20 

  The Sponsor places a lot of emphasis on the 21 

Tegner Index.  And so we'd like to point out from the 22 

IDE protocol that, first of all, the Tegner Index was 23 

not a pre-specified endpoint.  What's related is the 24 

Tegner Activity Level that was one of 14 additional 25 
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endpoints.  And in the JBJS article, the chronic CS 1 

patients regained more lost activity level than did 2 

the controls, here.  But information that's important 3 

to us to evaluate whether this Tegner Index is 4 

meaningful was the mean score at annual time points 5 

and follow-up rates.  The data analyzed in the Tegner 6 

Index appears to us to have been after the two-year 7 

follow-up, and all data was used but with variable 8 

cut-off.  And with an enormous amount of missing 9 

data, it's almost impossible to tell exactly what the 10 

meaning of the Tegner analysis is in this context.  11 

In addition, it was not done as a pre-specified 12 

endpoint, and since all of the primary endpoints 13 

failed, we are at a loss to understand the analysis 14 

plan for the secondary or tertiary analysis of the 15 

Tegner Index.   16 

  Some more information here on Tegner 17 

Activity Level, mean scores.  Most recent report for 18 

both the CS and control chronic arm patients provided 19 

in IDE annual report.  Follow-up was 70 percent at 12 20 

and 50 percent at 24 months.  No difference at 12 21 

months and only a 0.6 point difference at 24 months.  22 

And, again, some questionable analysis technique to 23 

figure out what this will mean after 24 months.  24 

These data are provided in the IDE annual report, 25 
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2003. 1 

  The clinical significance of the Tegner 2 

Index has not been reported in the literature as we 3 

understand it.  And, again, we and the firm can argue 4 

about this.  That is, we think it's designed to 5 

complement other functional scores, for example, the 6 

Lysholm knee score for patients with ligamentous 7 

injuries.  Lysholm was one of the primary endpoints, 8 

was not found statistically significant in the 9 

original design.  If the firm had wanted to have 10 

Tegner Index as a primary endpoint and had specified 11 

it, we may having a different analysis plan, but we 12 

don't.  We have the plan that was given at the time 13 

of the protocol. 14 

  Reoperations is an issue that you can find 15 

in the JBJS article.  And so you'll see eight 16 

reoperations in the control group and 15  17 

reoperations -- I'm sorry -- in the CS group -- I 18 

apologize -- and 15 in the control group.  However, 19 

the JBJS article did not include five reoperations in 20 

the control group and 17 reoperations in the CS 21 

device patients.  The reasons provided for removing 22 

those reoperations, reoperation on the same patient, 23 

four in CS, five in the control, procedure during the 24 

one-year relook, n=10 for the collagen scaffold 25 
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group, and reoperation not related to meniscus, n=3, 1 

evaluation of saphenous nerve, excision of neuroma, 2 

and infection/device removal.  And so the rationale 3 

given for these being removed is that they were 4 

incidental operations. 5 

  So we had our orthopedic surgeon, 6 

Dr. Barbara Bruch (ph.), look at it and develop our 7 

own subjective reoperation inclusion criteria.  For 8 

the controls, we included anything that could be 9 

considered a failure of the meniscectomy, and if the 10 

procedure was due to trauma, excluded. 11 

  For ReGen Collagen Scaffold, we excluded if 12 

the procedure was solely due to the second-look 13 

arthroscopy.  If during the second look additional 14 

procedures were performed and accompanying meniscal 15 

or medial symptoms and pain were noticed, then the 16 

patient/procedure was considered to have had an 17 

additional procedure or reoperation.  So we counted 18 

those.  All explants included as considered procedure 19 

or device-related, procedures to repair or revise, 20 

for example, smooth the edges or repair tears in the 21 

device, were also included.  And similar to the 22 

controls, if the procedure was due to the new trauma, 23 

it was excluded.   24 

  So our analysis showed that you compare 25 
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whether it's number of procedures or number of 1 

patients between the CS and the control group, 2 

basically you get 18 or 17 procedures or patients in 3 

the CS group and 11 in the control group.  So our 4 

analysis of the reoperations is not consistent with 5 

the company's analysis. 6 

  Now I'm going to turn to talking about 7 

substantial equivalence to a predicate device.  And 8 

quite a bit has been made of this by the Sponsor, and 9 

I've already noted previously that in the context of 10 

looking at this indication in the knee environment, 11 

where there will be significant load-bearing, we 12 

believe that we should be looking for how this will 13 

work as indicated by the Sponsor.   14 

  So from Code of Federal Regulations, a 15 

surgical mesh is a metallic or polymeric screen 16 

intended to be implanted to reinforce soft tissue or 17 

bone where weakness exists.  Examples of surgical 18 

mesh are metallic and polymeric mesh for hernia 19 

repair and acetabular and cement restrictor mesh used 20 

during orthopedic surgery. 21 

  As outlined in Table 1 of the FDA executive 22 

summary, current predicate surgical mesh devices are 23 

indicated for patients to reinforce soft tissue where 24 

weakness exists, including the following, rotator 25 
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cuff, hernia, anal, rectal and enterocutaneous 1 

fistulas, urethral and vaginal prolapse repair, colon 2 

and rectal prolapse repair, reconstruction of the 3 

pelvic floor, bladder support, soft tissue of the 4 

lung.  There are no legally marketed surgical mesh 5 

devices indicated for the reinforcement and repair of 6 

chronic soft tissue injuries of the meniscus.  We 7 

note this is critical because you're talking the 8 

weight-bearing situation in the knee.   9 

  And we'll contrast that, as the firm has 10 

done, with DePuy Restore Surgical Mesh.  This is one 11 

of the key points, although not the only point the 12 

firm is trying to make about its predicates, but we'd 13 

like to talk about this one in some detail because we 14 

and the Sponsor have a disagreement here.  So this is 15 

a surgical mesh indication for use cleared by the 16 

FDA.  It is for use in general surgical procedures 17 

fro reinforcement of soft tissue where weakness 18 

exists.  In addition, the implant is intended for use 19 

in the specific application of reinforcement of the 20 

soft tissues which are repaired by suture or suture 21 

anchors during rotator cuff repair surgery.  The 22 

Restore implant is not intended to replace normal 23 

body structure or provide the fully mechanical 24 

strength to repair the rotator cuff.  Sutures to 25 
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repair the tear and suture or bone anchors to 1 

reattached the tissue to the bone provide the 2 

mechanical strength for the rotator cuff repair.  The 3 

Restore implant reinforces soft tissue and provides a 4 

resorbable scaffold that is replaced by the patient's 5 

own soft tissue. 6 

  And so we've highlighted these issues of 7 

what it's for, repair by suture or suture anchors, 8 

and where the load is going to be born by the suture 9 

or bone anchors.  This is the indication FDA cleared.  10 

That is not to say it that it is not used in other 11 

ways.  This is what we cleared, and this is the 12 

indication that we reviewed for Restore. 13 

  So when you compare the surgical mesh, the 14 

rotator cuff does stabilize and support the shoulder 15 

joint.  And our clearance of that device was for the 16 

use of this surgical mesh, the Restore mesh, in the 17 

rotator cuff, to create a smooth area over a suture 18 

repair.  That was the intent of the clearance for the 19 

510(k) that Restore gained. 20 

  So, here, this is pictures from the DePuy 21 

Restore surgical treatment, and we copied it with 22 

their permission to show where the overlay is and 23 

where the support is supposed to be gained by the 24 

sutures.  And so this is a rotator cuff not 25 
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replacement but an overlay.   1 

  I'm sorry.  I don't know why this is in 2 

there.  Okay.  Oh, I'm sorry.  Now I know.  I 3 

apologize.  So we're going to contrast that with the 4 

surgical technique suggested by ReGen.  Again, 5 

remember, we're talking about irreparable injury for 6 

the meniscus and how its prepared.  Then there's the 7 

partial meniscectomy followed by preparation of 8 

defect site and implantation.  And, clinically, if 9 

you look at this, it's going to be quite different 10 

than the way in which the technique for Restore is.   11 

  So you've got the tear.  You saw the dotted 12 

outline from the Sponsor and how this mesh will be 13 

used.  And we ask the Panel to inquire what will 14 

happen with the mesh in this place, with this 15 

collagen scaffold and what kind of forces it will 16 

bear, and we look for your dialogue about this. 17 

  When we're reviewing within 510(k) a review 18 

of surgical mesh with new indications, the type of 19 

data that we will ask for will depend on the new 20 

indication.  For example, differences in clinical 21 

situations, the specific indication the Sponsor is 22 

requesting or specifics about the products will 23 

suggest more or less data in biocompatibility, 24 

sterility, bench or animal testing, and varying 25 
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degrees of clinical data.  So a new indication with 1 

certain kinds of clinical situations that might be of 2 

concern would be a case where to establish 3 

effectiveness or safety, we might see, need to see a 4 

lot of clinical data.  The Sponsor's executive 5 

summary and 510(k) include statements concerning how 6 

FDA determined substantial equivalence for legally 7 

marketed predicates, and we actually disagree with 8 

the characterization of their FDA determinations.  9 

And the firm is not privy to the information FDA 10 

reviews for all of its predicate products. 11 

  So in the case of Restore, for example, we 12 

saw from the firm their interpretation of how Restore 13 

is used or what they got from the literature.  I'm 14 

showing you what we cleared and the data relevant to 15 

Restore.  So there's a little difference here and may 16 

be worth discussion by the Panel. 17 

  I want to summarize now.  The clinical 18 

environment for this indication is one where there 19 

are weight-bearing forces that will certainly apply 20 

to the ReGen Collagen Scaffold.  While the ReGen 21 

Collagen Scaffold is designed to be replaced by 22 

meniscal tissue, we have seen no evidence that the 23 

tissue replacement for the collagen scaffold is 24 

meniscus-type.  We don't know that it's Type 1 or 2 25 
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collagen, no evidence of that.   1 

  Safety issues.  The treatment group of the 2 

ReGen Collagen Scaffold device has, as you would 3 

expect, some, and we think significant, device-4 

related adverse events.  The explants, the six 5 

explants you saw in five patients, suggest mechanical 6 

failures of the device are possible.   7 

  In the effectiveness side of this, the 8 

ReGen CS did not attain significance compared to the 9 

partial meniscectomy group in any primary endpoint.  10 

So we see no evidence of clinical effectiveness.  And 11 

the analysis of the two -- I'd rather call them -- 12 

additional clinical endpoints, the Tegner Index is a 13 

post-op endpoint done with possibly many analyses.  14 

We do not know how many analyses were done of the 14 15 

endpoints, and so the analysis for the FDA is 16 

questionable and in the presence of no primary 17 

endpoint further questionable.  And, finally, the 18 

reoperations that the firm cites, the inclusion and 19 

exclusion criteria we believe were subjective.  Our 20 

analysis of our own criteria suggest possibly a 21 

different outcome.   22 

  That's my summary.  I want to thank the 23 

Panel again and the Sponsor.  I'll try and take as 24 

many questions as I can.  And I only note that I'm 25 
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the Director of the Office of Science and Engineering 1 

Lab, so my background is mostly 2 

statistical/mathematical. 3 

  DR. MABREY:  Thank you.  Could we have the 4 

lights back up, please?  I'll start with Colonel 5 

Shawen.  Do you have questions for the FDA? 6 

  LTC SHAWEN:  Just one quick question.  You 7 

had mentioned the canine pull-out, and you said 8 

necessary strength, and I don't understand how you 9 

determined what's necessary strength.  Do we have -- 10 

essentially, you showed that the canine meniscus had 11 

a certain strength and that the collagen scaffold was 12 

less than that.  And then you made a statement saying 13 

it did not reach the necessary strength.   14 

  DR. KESSLER:  Oh, I'm sorry if I said -- 15 

that's a misstatement.  We just wanted to tell you 16 

that we were looking in the pre-clinical data for 17 

suture pull-outs to look at the strength of the 18 

tissue that would be there because you're talking 19 

about a weight-bearing situation.  And we're trying 20 

to figure out whether it's going to have the kind of 21 

strength necessary for the forces bearing it.  And 22 

it's just very much less than the native meniscus of 23 

the canine. 24 

  LTC SHAWEN:  Because what I'm trying to 25 
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understand is what is that necessary strength.  I 1 

don't think that that was established. 2 

  DR. KESSLER:  Good point.  Fair. 3 

  LTC SHAWEN:  I don't have any other 4 

questions right now. 5 

  DR. MABREY:  Okay.  Dr. Kadrmas? 6 

  MAJ KADRMAS:  Similar to that, when you 7 

said the strength being far less, as far as pull-out 8 

strength, I think suture pull-out strengths in the 9 

meniscus probably aren't as important as they are in 10 

the rotator cuff in the Restore -- being as pull- 11 

out -- primary failure mode.  Most of the rotator 12 

cuff repairs and not for meniscal repair, it's 13 

usually not -- we don't see failure as being pulled 14 

through the meniscus.  So that may be something that, 15 

in my mind, is less relevant for this particular 16 

surgical mesh.   17 

  The other thing that I was a little bit 18 

interested in was the discussion of Outerbridge 19 

classification, and you said there was a concern that 20 

18 percent of those worsened after the implant.  And 21 

I think most would agree that articular cartilage and 22 

Outerbridge classification is a progressive thing.  I 23 

think the more surprising fact is that 30 plus 24 

percent improved, again, this being a subjective 25 



140 
 

Free State Reporting, Inc. 
1378 Cape Saint Claire Road 

Annapolis, MD 21409 
(410) 974-0947 

 

 

 
thing.  In a chronic study arm, chronic being, you 1 

know the definition one to three surgeries, you know, 2 

the question is, is that -- pathway already gone down 3 

that pathway and is surgery going to -- or  4 

meniscal -- increase of meniscal tissue going to 5 

change that?  That's probably a pretty wide debate.   6 

  But I think that the main concern for me 7 

anyway is that I don't -- I wouldn't expect with any 8 

of these studies for there to be a huge improvement 9 

or difference in the control between -- versus the 10 

implant at two years in a chronic study group.  I 11 

think the more important thing for me is that we 12 

don't see a large decrease in their function or a 13 

large worsening of the function at two years.  Two 14 

years in a chronic treatment group after a particular 15 

treatment is not a very long time to see any 16 

improvement.  So the fact there's no difference for 17 

me isn't concerning.  The fact that there isn't a big 18 

decrease in function and drastic increase in 19 

complication rate I think is important.  But I don't 20 

know if you want to comment on some of the 21 

Outerbridge classifications, or anything. 22 

  DR. KESSLER:  Not particularly.  I just 23 

want to comment on the follow-up, two years versus 24 

longer.  The firm does have longer follow-up, but --  25 
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  LTC SHAWEN:  True. 1 

  DR. KESSLER:  -- a lot of the analysis was 2 

to cut off at two years in the original design.  3 

We've received further analysis of follow-up data, 4 

but in terms of the FDA, it's hard to tell because 5 

it's an uneven random cut off.  I mean, if you're 6 

saying that longer-term data would be necessary, I 7 

think that's an important point for the Panel to 8 

consider. 9 

  DR. MABREY:  Other questions?  Dr. Potter? 10 

  DR. POTTER:  Some of my concerns is around 11 

the subjective nature of some of the outcome.  For 12 

example, the operative surgeon doing the Outerbridge 13 

classification as opposed to a independent assessment 14 

of cartilage wear.  We do have the radiographs.  They 15 

are at best a very indirect assessment of arthritis.  16 

The assessment of tissue regeneration, as previously 17 

stated, again was somewhat subjective.  And so the 18 

numbers generated from those data are somewhat drawn 19 

into question about the reproducibility. 20 

  But to that end, did you require in any 21 

similar predicate device more objective outcome 22 

assessment than was seen today? 23 

  DR. KESSLER:  Well, in the middle of that 24 

was your question similar predicate device, and what 25 
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the FDA would like to argue is that we have cleared 1 

no devices for meniscal repair.  In this clinical 2 

situation -- one that concerns us because of the 3 

force we believe that would be experienced by a 4 

product in this region.  So, you know, I can say at 5 

one point, no.  The answer is no we haven't asked for 6 

any, but we haven't been looking at any for this 7 

specific indication.  Generally, though, I think what 8 

you're more asking about is, generally, surgical 9 

meshes, are we asking for this level of 10 

reproducibility?  I think I'm going to say probably 11 

not.  I got a shake of the head.  Probably -- 12 

  DR. POTTER:  Okay.   13 

  DR. MABREY:  Dr. Endres? 14 

  DR. ENDRES:  Just a quick question.  I'm 15 

not familiar with the literature regarding the use of 16 

surgical mesh in general surgery or any of those 17 

areas, but I think I'm fairly familiar with the 18 

literature regarding the use of mesh for shoulder 19 

surgery.  And, in fact, there is a paucity of 20 

literature, at least my understanding is, that shows 21 

really any benefit of currently, clinically, the use 22 

of surgical mesh in the shoulder.  Would you agree to 23 

that statement or is there some literature that I'm 24 

not aware of? 25 
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  DR. KESSLER:  I would not know, and I would 1 

probably turn to the guys that we have who are 2 

experts in that area.  I am unaware of any.  I just 3 

want to point out that the Restore product 4 

specifically was cleared for the indication we talked 5 

about, the covering, not for repair. 6 

  DR. MABREY:  Okay.  Dr. Kelly? 7 

  DR. KELLY:  Thank you for that very, very 8 

succinct presentation.  Couple questions.  Could you 9 

elaborate further on the second procedures, how your 10 

dissection of that cohort show that many of them had 11 

additional pathology.  But did all of them also have 12 

symptoms?  I wasn't clear about that. 13 

  DR. KESSLER:  I'm not sure what you're 14 

referring to.  I'll -- 15 

  DR. KELLY:  When you broke down the second 16 

procedures that were sort of incidentally performed 17 

at one year -- 18 

  DR. KESSLER:  Ah, the relook?  Hang on.  19 

Let's go back to that --  20 

  UNIDENTIFIED SPEAKER:  For reoperation or 21 

relook? 22 

  DR. KESSLER:  You talking reoperation? 23 

  DR. KELLY:  At the relook -- 24 

  DR. KESSLER:  At the relook? 25 
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  DR. KELLY:  You qualified second procedures 1 

as if an intervention was done at the second look if 2 

incidental pathology was found.  3 

  DR. KESSLER:  Yeah -- 4 

  DR. KELLY:  But I also read in the text, 5 

though, it seems that -- did all those patients also 6 

have symptoms or that's not qualified? 7 

  DR. KESSLER:  That was not qualified.  So 8 

here -- I think this is the slide you're talking 9 

about.  So we looked at reoperations and developed 10 

our own inclusion/exclusion criteria, which, 11 

admittedly, are subjective for the ReGen group.  12 

Okay.  And what we did not exclude was as follows, 13 

but I think here's where your -- is this what you're 14 

asking here, if during the second look additional 15 

procedures were performed and accompanying meniscal 16 

and medial symptoms/pain were noted then the 17 

patient/procedure was considered to have an 18 

additional procedure?  Is that what you're asking? 19 

  DR. KELLY:  Yes, yes.  That's sort of 20 

implying that -- well, not implying.  It's stating 21 

they all had symptoms.  So it must have been known to 22 

the surgeon -- 23 

  DR. KESSLER:  Right. 24 

  DR. KELLY:  -- that they had a complaint. 25 
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  DR. KESSLER:  Yes, exactly.  If they did at 1 

the relook -- if at the relook they said, "I'm having 2 

pain," and it was recorded, we would then include 3 

that as part of the reoperations.  Those may have 4 

been excluded by the firm because they were done at 5 

the relook.  They might have -- the firm said we 6 

consider some of these incidental.  We said, look, if 7 

we think that you've got symptoms or pain during the 8 

relook, that seems to us to be worth including as a 9 

reoperation that would count "against" either the CS 10 

or the control group. 11 

  DR. KELLY:  All right.  And just as a 12 

distillation of the data, am I correct in saying that 13 

if you look at the presentation by this morning's 14 

doctors that there was significance in pre and post 15 

scores from the pre and post evaluations in the 16 

control -- or the chronic and acute.  But what you're 17 

really saying is that the controls versus the 18 

intervention there was no significant difference? 19 

  DR. KESSLER:  Correct.  But the 20 

presentations are very different in that sense.  In 21 

the firm -- and those are data we evaluate in the 22 

510(k) so it's not as if we haven't seen it.  The pre 23 

to post changes in the treatment group only were 24 

statistically significant as presented by the firm. 25 
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  DR. KELLY:  Right. 1 

  DR. KESSLER:  The design of the IDE was to 2 

compare changes between pre-imposed treatment versus 3 

control, no difference, no difference, and I'll say 4 

it again, no difference. 5 

  DR. KELLY:  And one final question.  Thank 6 

you for your kind responses, but if you look at these 7 

50 percent follow-up, was there anything in that data 8 

that would at least imply maybe some sort of 9 

selection bias? 10 

  DR. KESSLER:  None that we're aware of.  I 11 

will say that after the two years, when you start 12 

getting fewer and fewer data points and the analysis 13 

of that has been very hard, we just don't have enough 14 

data to tell you, but we had no indications of bias. 15 

  DR. KELLY:  Thank you. 16 

  DR. MABREY:  Colonel? 17 

  COL KRAGH:  I have no questions at this 18 

time. 19 

  DR. MABREY:  Dr. Propert? 20 

  DR. PROPERT:  I'm still struggling with 21 

these sample sizes that I now see bouncing around 22 

even more than I saw before.  Part of that is because 23 

I misread the consort diagram when I first saw it, 24 

which is presented in an unusual way.  But I have a 25 
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specific question about one of your slides regarding 1 

sample sizes.  Most of the things refer -- excuse me 2 

-- to their being 85 patients in the ReGen group.  3 

Your AE slide said 87.  Can you explain where those 4 

extra two came from?  It's unusual to see sample 5 

sizes go up. 6 

  DR. KESSLER:  Right, I know.  Pardon?  7 

Okay.  These are data from the Sponsor, and we're not 8 

exactly sure.  And if you wouldn't mind, can we take 9 

that offline and we can ask them about it and come 10 

back with an answer?  Those data, the 85 and the 87 11 

was the data that we got from the Sponsor, not our 12 

data, and we understood -- we saw that discrepancy, 13 

too.  I was sort of hoping you wouldn't notice it. 14 

  DR. MABREY:  And we'll have time this 15 

afternoon for both groups to address that issue.  16 

Ms. Dalrymple? 17 

  MS. DALRYMPLE:  Okay.  I have a question.  18 

The first one is that --  19 

  DR. KESSLER:  Could you speak in the mike a 20 

little? 21 

  MS. DALRYMPLE:  Oh, I'm sorry.  How do you 22 

get six out of five or, yeah, six out of five 23 

explants?  So does that mean that --  24 

  DR. KESSLER:  No, five patients with six 25 
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explants.  One patient had two. 1 

  MS. DALRYMPLE:  Okay.  So when they do the 2 

original explant, they don't actually remove all of 3 

the CS ReGen? 4 

  DR. KESSLER:  Oh, they had two implants in? 5 

  UNIDENTIFIED SPEAKER:  They removed the 6 

first one -- 7 

  DR. KESSLER:  Then they implanted the 8 

second? 9 

  MS. DALRYMPLE:  Oh, okay. 10 

  DR. KESSLER:  Sorry. 11 

  MS. DALRYMPLE:  So then the second implant 12 

also then had to --  13 

  DR. KESSLER:  Was -- came out. 14 

  MS. DALRYMPLE:  Is there a time frame 15 

between the first removal and the second removal? 16 

  DR. KESSLER:  In that one patient? 17 

  MS. DALRYMPLE:  Was it immediate or -- 18 

  DR. KESSLER:  No, no, no.  It was certainly 19 

not immediate -- 20 

  MS. DALRYMPLE:  Okay.   21 

  DR. KESSLER:  And I'd have to look.  We'll 22 

have to look at the data specifically. 23 

  MS. DALRYMPLE:  Okay.  And then the other 24 

question I guess goes back to my first question to 25 
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the Sponsor panel was, again, about the 1 

rehabilitation period because here it says that in 2 

your Slide 19 or -- 19 I guess -- it says that the 3 

difference was actually two to three weeks in the 4 

control group up to one, five, six months -- 5 

  DR. KESSLER:  Um-hum.   6 

  MS. DALRYMPLE:  -- in the ReGen group? 7 

  DR. KESSLER:  That's right. 8 

  MS. DALRYMPLE:  Which is that something 9 

that there should be a direction to the 10 

rehabilitation and should there be a comment whether 11 

it was different in that group versus the -- 12 

  DR. KESSLER:  No, this is more -- this 13 

descriptive.  So let me take a step back.  What are 14 

we trying to evaluate?  We're trying to find out 15 

whether the ReGen Collagen Scaffold when placed in 16 

the meniscus for a repair in this region is going to 17 

be safe, is going to be effective.  That's what we're 18 

trying to figure out, and it is like other surgical 19 

meshes.  I mean, that's what we're talking about.  So 20 

in the context of like surgical meshes, we'll do pre-21 

clinical testing, et cetera, et cetera, but we're 22 

looking in this region where we see significant low-23 

bearing situations.  We want to see is it safe and is 24 

it effective.  So we're trying to understand what 25 
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we're looking at.  And in this case, we're just 1 

trying to give you a clinical description that the 2 

rehabilitation protocol for the collagen scaffold 3 

patients will be significant.  There will be up to 4 

roughly six months of down time before you get back 5 

to full activities, which contrasts with the control 6 

group. 7 

  MS. DALRYMPLE:  Right. 8 

  DR. KESSLER:  No, there's no advantage.  So 9 

we're trying to figure out what are all the potential 10 

safety issues versus all the effectiveness.  So we -- 11 

quite descriptive here.  And this is something that I 12 

think the surgeons will tell you for ReGen you would 13 

expect this kind of rehabilitation protocol.  We're 14 

not -- this is not a criticism.  This is descriptive 15 

of what's going on with the more significant surgery 16 

and needing a collagen scaffold area to repair, this 17 

is what you're going to experience.  And -- 18 

  MS. DALRYMPLE:  Would that -- 19 

  DR. KESSLER:  -- evidence of no 20 

effectiveness, this may be concerning. 21 

  MS. DALRYMPLE:  Would that in any way 22 

minimize the type of patient that should be available 23 

for this type of product? 24 

  DR. KESSLER:  Not that I'm aware of. 25 
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  MS. DALRYMPLE:  Okay.  Thank you. 1 

  DR. KESSLER:  Thank you. 2 

  DR. MABREY:  Dr. Spindell? 3 

  DR. SPINDELL:  Hi, thanks.  Could we have 4 

Slide 19, please? 5 

  DR. KESSLER:  I can. 6 

  DR. MABREY:  And could we get closer to the 7 

microphone? 8 

  DR. SPINDELL:  Oh, I'm sorry, sorry -- 9 

  DR. KESSLER:  Not at all. 10 

  DR. SPINDELL:  Sorry.  So this slide we 11 

talked about.  I mean, obviously, in this comparison 12 

group, there's -- this -- I mean, obviously, because 13 

device-related events, it's obviously  14 

significantly -- because in one group there is no 15 

device.  16 

  DR. KESSLER:  Yes, correct. 17 

  DR. SPINDELL:  Okay.  So and I know you've 18 

commented on using all the information available, but 19 

my understanding is that in the evaluation of 510(k), 20 

it's substantial equivalence to a predicate device.  21 

So in the control arm, what is the predicate device? 22 

  DR. KESSLER:  There is none in the -- the 23 

control arm is just the partial meniscectomy group.  24 

So we're not comparing -- good point.  We're not 25 
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comparing a surgical mesh to another surgical mesh.  1 

We're trying to figure out how does this surgical 2 

mesh work in this indication? 3 

  DR. SPINDELL:  Okay.  I understand that.  4 

And in that vein, did you look at this data and 5 

compare it to other published literature data and 6 

other surgical meshes which are -- predicate devices 7 

for rates of adverse events with devices?  8 

  DR. KESSLER:  No. 9 

  DR. SPINDELL:  And was there a reason for 10 

that? 11 

  DR. KESSLER:  Well, when you look at -- 12 

there is one chart from the firm about adverse 13 

events, and you take a look at adverse -- other 14 

surgical meshes, and you see that theirs is 15 

relatively low and relatively similar to other 16 

predicate meshes.  There's one very tall bar from 17 

another product.  That tall bar happens to be -- 90 18 

percent to recalls not related to the device.  So 19 

it's in the same range, that is, what we would expect 20 

to see from other surgical meshes globally. 21 

  DR. SPINDELL:  Okay.  So as far as 22 

substantial equivalence in forms of device-related 23 

events, even though I know there's not tons of data, 24 

but the data to other surgical meshes does not seem 25 
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to be unusually large? 1 

  DR. KESSLER:  In other indications, not 2 

that we're aware of. 3 

  DR. SPINDELL:  Okay.  Great.   4 

  DR. KESSLER:  But remember, we're talking 5 

about other surgical meshes not cleared for this 6 

indication. 7 

  DR. SPINDELL:  I understand that. 8 

  DR. KESSLER:  Okay.  Good. 9 

  DR. SPINDELL:  Could you go to 31? 10 

  DR. KESSLER:  I can. 11 

  DR. SPINDELL:  Hope I got my numbers right 12 

here. 13 

  DR. KESSLER:  Yeah, and, if not, I can move 14 

around.  Is this it? 15 

  DR. SPINDELL:  Yeah, okay, so this is -- 16 

and this gets back to Dr. Kelly's point about the 17 

relook and the reoperation.  I understand the 18 

difficulties in separating them out.  I guess I'm 19 

having a hard time with the relooks at one year since 20 

the control group didn't get relooks at one year.  21 

Did we look at how many patients at one year had 22 

similar symptoms of pain to the people who got the 23 

relook and the surgery?  Because my guess is a lot of 24 

these patients, and of course, I'll leave it to my 25 
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surgical colleagues, a lot of these patients in a 1 

year would have some pain, right?   2 

  So the control group doesn't necessarily 3 

get operated for the pain, depending on the level of 4 

the pain, because I don't know if we have 5 

quantitation [sic] of level of the pain.  So they 6 

would not get relooked and who knows what they would 7 

find as opposed to the group that had the relook and 8 

they may happen to have pain at the time and surgeon 9 

that's in there, of course he's going to do whatever 10 

he can about the patient.  So I understand your 11 

struggle with that as well, but I just wanted to 12 

bring that out that I think that's a really tough 13 

call either way. 14 

  DR. KESSLER:  So, first of all, I want to 15 

agree.  It is a tough call. 16 

  DR. SPINDELL:  Right. 17 

  DR. KESSLER:  I mean, there are certainly 18 

ways you could rationalize this.  I'll tell you that 19 

it was not pre-specified in the protocol, so a little 20 

bit tricky when you're trying to do science and 21 

figure out what was and was not.  These 22 

inclusion/exclusion criteria were not pre-specified.  23 

So they had to be created.  Now, I'm not saying that 24 

they're wrong or right but there are other ways of 25 
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doing it.   1 

  Your point about the controls is excellent.  2 

I do not know the answer.  When we take the break, 3 

I'll try and come back after lunch to find out what 4 

do we know about the controls at about one year and 5 

are we trying to compare in the reoperations apples 6 

to apples. 7 

  DR. SPINDELL:  Right. 8 

  DR. KESSLER:  Or in terms of the relook, 9 

did that introduce an orange in the mix? 10 

  DR. SPINDELL:  Right. 11 

  DR. KESSLER:  And, essentially, I think we 12 

were asked earlier about radiographic evaluation, and 13 

other things, when you're doing different things with 14 

the controls at one year, you know, then it makes 15 

some of the scientific comparisons difficult.  And 16 

I'm sympathetic to you guys to try and struggle with 17 

us and to the Sponsor as well. 18 

  DR. SPINDELL:  Right.  Okay.   19 

  DR. KESSLER:  I'll try and get you an 20 

answer as to what was going with the controls. 21 

  DR. SPINDELL:  That's okay, and I just -- 22 

again -- I think there's a lot of, as you pointed 23 

out, there's a lot of difficulties interpreting some 24 

of this data, and there is some subjectivity here.  25 
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Could we go to Slide 36, because the Sponsor -- this 1 

is just the other indication information.  I know 2 

that the Sponsor also this morning mentioned -- I 3 

think I wrote this down -- there's been mesh approved 4 

for Achilles tendon and patella tendon as well.  5 

  So that's a wide variety of clinical 6 

applications and a wide variety of different stresses 7 

and tensile strengths, and you guys know more about 8 

the hoop stress, stuff like that.  Yet, those were 9 

approved.  You know, very different indications were 10 

approved with almost no clinical data.  So what did 11 

the FDA look at when they approved, say, the patella 12 

tendon, the Achilles tendon.  There was one for a 13 

spine, which seemed like a very, you know, different 14 

application than a hernia, but no clinical data.  15 

  DR. KESSLER:  I'm going to take that 16 

question after lunch. 17 

  DR. SPINDELL:  Okay.   18 

  DR. KESSLER:  Okay?  Please? 19 

  DR. SPINDELL:  Okay.   20 

  DR. KESSLER:  Thank you. 21 

  DR. SPINDELL:  Thanks. 22 

  DR. MABREY:  Great.  It's about a quarter 23 

to 12.  I'd like to give everyone an hour for lunch.  24 

I'd like to come back at 12:45.  And I would remind 25 



157 
 

Free State Reporting, Inc. 
1378 Cape Saint Claire Road 

Annapolis, MD 21409 
(410) 974-0947 

 

 

 
you that this room will be closed down during the 1 

lunch period.  If you need any of your materials, 2 

please take them with you, and we'll reconvene the 3 

Panel meeting at 12:45 in this room.   4 

  (Whereupon, at 11:47 a.m., a lunch recess 5 

was taken.) 6 

 7 
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(12:50 p.m.) 2 

A F T E R N O O N   S E S S I O N 1 

  DR. MABREY:  And Panel members, remember, 3 

shut the door.  We'll now begin the Panel 4 

deliberations portion of the meeting.  And although 5 

this portion is open to public observers, public 6 

attendees may not participate except at the specific 7 

request of the Panel.   8 

  At this time, I would like to recognize 9 

Dr. Kessler, who has to leave earlier this afternoon, 10 

and he is responding to specific questions from the 11 

Panel right before lunch. 12 

  DR. KESSLER:  Thanks, Dr. Mabrey.  There 13 

were a number of questions the Panel asked, and I 14 

couldn't give complete answers, and during lunch, I 15 

had a little bit of help, so I'm going to try and go 16 

back to some of them.  The first thing I want to 17 

mention has to do with, again, just to rephrase and 18 

repeat the comment we made about 510(k) review and 19 

our precedents.  So in the context of 510(k) review 20 

and assessing the effectiveness of this device 21 

relative to other surgical meshes, which is one of 22 

the issues the Sponsor has raised repeatedly, the FDA 23 

must consider the evidence of effectiveness derived 24 

from clinical trials including comparisons of this 25 
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device to the surgical control. 1 

  Specifically, Dr. Shindell [sic] asked 2 

about what about other surgical meshes -- 3 

  DR. SPINDELL:  Spindell.  Shindell --  4 

  DR. KESSLER:  Oh, sorry. 5 

  DR. SPINDELL:  I'm Spindell.   6 

  DR. KESSLER:  I thought I said Spindell -- 7 

  DR. SPINDELL:  You said Shindell. 8 

  DR. KESSLER:  Oh, did I?  I'm sorry.  So 9 

the responsibility for conforming to precedent is 10 

FDA.  So what we have to do is we have to make sure 11 

we are conforming to precedent.  We take that very 12 

seriously.  There have statements made by the Sponsor 13 

we slightly disagree with.  However, we are not 14 

really in the position to disclose some of the 15 

details about the base on which some of those 16 

510(k)'s were cleared.   17 

  But, as an example, you mentioned a number 18 

of indications, for example, a surgical mesh in the 19 

spine.  So as an example of that specifically, that 20 

mesh was cleared after a bone graft operation, and 21 

it's a bag or a covering, so it's not a supporting 22 

kind of surgical mesh.  So, again, we return to 23 

looking at this surgical mesh.  We're trying to 24 

figure out what surgical mesh is equivalent for this 25 
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indication, meniscus repair.  Since we have cleared 1 

none for this specific indication, we're trying to 2 

figure out what are the appropriate data that we need 3 

in terms of effectiveness and safety, is a challenge.  4 

It's one of the reasons we're turning to this Panel 5 

very specifically what are the right data?  What are 6 

the right questions to ask? 7 

  So I want to go back briefly to the time 8 

frame that you asked about, about that one patient.  9 

So the one patient was explanted because of pain at 10 

four months, and, apparently, the clinical records 11 

suggest that the individual was actually on -- was 12 

working out on a treadmill perhaps causing the 13 

mechanical failure of the device.  He was then 14 

reimplanted, pain repeated, this time after 15 

stationary bike work, and that was explanted at six 16 

months.  The explants of the six range anywhere from 17 

17 days soonest to six months or beyond.  So that's 18 

your explant answer.   19 

  Somebody asked a really interesting 20 

question about the control group and the 21 

reoperations.  What did we know about the 22 

reoperations at one year?  What was the control group 23 

doing, and could they have actually had the same kind 24 

of symptomatology, maybe they should have been 25 



161 
 

Free State Reporting, Inc. 
1378 Cape Saint Claire Road 

Annapolis, MD 21409 
(410) 974-0947 

 

 

 
reoperated on.  So we don't have complete 1 

information, but here's what I can tell you. 2 

  So pain was evaluated at one year for both 3 

the treatment and the control group in the original 4 

IDE study.  As we pointed out, there were no 5 

differences in the VAS pain score, as pre-specified 6 

by the firm.  We counted those reoperations you asked 7 

about where there was pain only if the reoperation 8 

was intervention to fix something in the knee, not 9 

only for pain, not only for ameliorating pain.   10 

  And, finally, if you want some of the 11 

clinical details about this, they're in Appendix J of 12 

the 510(k).  They're narratives for each reoperation, 13 

so you can judge yourself.  And I want to add from a 14 

statistical standpoint, the measure of statistical 15 

significance of the reoperations being positive for 16 

effectiveness as the company claims, it's a very 17 

unstable measure.  A change in one of those patients 18 

would change the statistical significance from the 19 

conventional under 0.05 to above.  So a very unstable 20 

measure.  And it's very subjective.  It's one of the 21 

things that FDA has questioned, the validity of that 22 

particular measure.   23 

  Finally, last one, suture pull-out.  You 24 

asked over there -- both of you asked about suture 25 
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pull-out, and why do we care, what's necessary?  And 1 

so I talked to my mechanical engineers in the Office 2 

of Science and Engineering Labs, and it's a great 3 

point.  We don't know what is enough force that's 4 

needed in this region.   5 

  Our comment about this was that we're 6 

trying to figure out whether the collagen scaffold 7 

and the tissue that is being replaced in that region 8 

by design is strong and how strong is it?  Clearly, 9 

it does not appear to be as strong as the native 10 

canine meniscus.  Now, is it sufficient or not?  We 11 

don't have the answer.  That's a great question.  But 12 

what we do see is that it is dramatically less.   13 

  And if you look over the 24-week period in 14 

that animal study, you see no increase.  So from zero 15 

to six months, no increase in strength.  So you're 16 

talking about an implant now in a region of soft 17 

tissue where this does not have the same strength as 18 

the surrounding tissue.  And that may be of surgical 19 

or clinical concern.  So -- but necessary?  20 

Absolutely, you're right.  We don't know what's 21 

enough.  Thank you. 22 

  DR. MABREY:  Thank you.  At this point, I'd 23 

like to open up the discussion to the Panel members, 24 

and I would caution you that this is a general 25 
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discussion and that we will not be discussing the 1 

exact questions from the FDA until later on this 2 

afternoon.  But if you have any specific questions 3 

for either the Sponsor or the FDA, this would be the 4 

time to bring up those points. 5 

  Oh, and before we do that, I should give 6 

the Sponsor an opportunity to address any outstanding 7 

issues as well. 8 

  MR. DICHIARA:  Thank you.  Yeah, regarding 9 

some of the issues that were brought up, you know, 10 

there was one issue that was brought up that they 11 

asked the Sponsor to respond to.  That was the number 12 

of patients that you asked, 85 versus 87.  The 13 

difference was that two patients were excluded by the 14 

authors of the JBJS publication due to that they 15 

didn't meet the inclusion criteria.  They had greater 16 

than three prior surgeries to the involved meniscus 17 

and were excluded from that analysis since they 18 

looked at, you know, acute being no prior surgeries 19 

and chronic, one to three prior surgeries.  Okay.   20 

  DR. MABREY:  Great.  Thank you.  21 

Dr. Spindell, any other points you'd like to bring up 22 

for clarification? 23 

  DR. SPINDELL:  Well, actually, I'd like to 24 

ask the orthopedic surgeons, because one of the 25 
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things that seems to be a struggle here is that this 1 

procedure, this device, the benefits seem most likely 2 

long term and not short term, but we have short-term 3 

data, which shows no change, no change from controls, 4 

and I just want to hear some talk about what would 5 

they have expected at two years.  When would -- you 6 

know, is this unexpected -- expected data, and their 7 

feelings on that. 8 

  DR. KELLY:  That's a very insightful 9 

question.  I would speak for myself only that I think 10 

that it is not something we usually see within that 11 

two-year window.  In fact, there's a rash of studies 12 

now looking at medial meniscectomy alone doing 13 

actually better than many people realize.  This is a 14 

sort of -- now, the literature is all over the place, 15 

is my understanding, but there actually has been some 16 

recent data looking at -- for isolated medial 17 

meniscus tears, the patients did better than many 18 

people initially realized.  19 

  I do think it's a short time period.  I 20 

would also add that the fact that the tissue is not 21 

totally normal still may be somewhat protect, 22 

analogous to, say, microfracture versus hyaline 23 

cartilage.  But I think in the answer to your 24 

question, it's still -- if you look at the joint 25 
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space narrowing, actually, Dr. DeHaven's been very, 1 

very helpful with all these studies, that some 2 

studies indicate for meniscus repair, repair alone, 3 

that what may look good at seven years becomes not so 4 

good at 15.   5 

  LTC SHAWEN:  I think the time issue is 6 

fairly well understood as a number of empiric studies 7 

that look at meniscus injury will eventually cause a 8 

high rate of knee arthritis, and that is a major time 9 

issue.  And the two years, it's small.  At 35 years, 10 

it's high.  And I think that's something that we know 11 

from recent European studies, and I think the very 12 

first study, Dr. Fairbank looked at that.   13 

  I think that what the patient experiences 14 

on an x-ray is -- those two things are separable.  15 

They're not the same.  I think that there's a lot of 16 

fuzziness.  I am personally comfortable with a lot of 17 

that fuzziness in the science, but I think that there 18 

is a substantial time factor.  I think that the JBJS 19 

article obviously looked at short-term things, and 20 

that's the least likely to show benefit from this 21 

type of device. 22 

  DR. MABREY:  Anyone else? 23 

  MAJ KADRMAS:  I think one of the problems, 24 

and correct me if I'm wrong, one of the problems is 25 
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we don't know how much meniscus is enough, how much 1 

can we live with, how much can we not live with.  We 2 

do know with Fairbanks, we take it all out, it's bad.  3 

So the trend is leave as much as we can.  As much as 4 

we can?  What does that mean?  I don't think anybody 5 

knows.   6 

  There's some radial tear models that render 7 

a meniscus basically absent, but as far as I know no 8 

one's looked at if you remove 30 percent of the 9 

meniscus is the remaining meniscus enough?  If you 10 

remove 50 percent, is the remaining meniscus enough?  11 

If you have the peripheral five millimeters to the 12 

red/white zone, is that enough?  So I don't think we 13 

know that number.  Surely the attempt is to leave as 14 

much meniscus as you can, as gray as that is, but I 15 

don't think we have a definitive answer as far as, 16 

you know, how low can you go or how much is enough. 17 

  DR. POTTER:  You know, to some extent any 18 

discussion of the efficacy is based to a large extent 19 

on how well that device will function as a meniscus 20 

down in long-term follow-up.  Right now you're faced 21 

with irreparable meniscus.  It is either just live 22 

with it or meniscal transplant.  That's what's 23 

available.  Meniscal transplantation data is very 24 

mixed, depending on the time when the implant is 25 
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placed or the allograft is placed.   1 

  So I think the only way to really assess 2 

that is to get long-term, very good data on the rate 3 

of progression of osteoarthritis in a blinded 4 

fashion, independent analysis, to get a sense of how 5 

much meniscus is necessary and how well a device 6 

would function as a meniscus if the primary role is 7 

to delay the progression of osteoarthritis. 8 

  DR. MABREY:  Does that answer your 9 

question? 10 

  DR. SPINDELL:  Sort of, because I guess one 11 

of my concerns here is the FDA cited that they didn't 12 

see any difference in the effectively [sic] and that, 13 

you know, we'll discuss later about safety as well.  14 

I guess just -- because we're not going to have 15 

seven, ten, fifteen-year data here, and, to be honest 16 

with you, a seven-year study is probably an 17 

unreasonable burden upon a manufacture to -- for a 18 

product -- is what can we infer from the data we have 19 

here as to, you know, the fact that, you know, the 20 

potential that at two years, it was -- there was no 21 

difference.  Is it likely, more likely going further 22 

down the road that having this extra tissue there 23 

will be helpful or not? 24 

  DR. MABREY:  Ms. Dalrymple, questions? 25 
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  MS. DALRYMPLE:  Okay.  Well, my question 1 

pertains to the extra tissue as well, because there 2 

was a mention that it's not oriented in necessarily 3 

the correct position as it grows, regenerates.  And 4 

so I don't know anything about orthopedics 5 

necessarily as a surgeon, so my question would be can 6 

it develop into what would be kind of like scar 7 

tissue and then that would actually limit the motion 8 

of the knee in any way or -- because that, too, would 9 

go into, like, a long-term study.  I'm just 10 

interested in, like, the benefits to the patient. 11 

  COL KRAGH:  I don't think stiffness was an 12 

issue.  That's not been my experience using similar 13 

surgeries, and I don't think that arthroscopic 14 

pictures show that, being adhesions between the 15 

implant and anything was a problem.  If that's -- 16 

that's the type of scar tissue that we colloquially 17 

talk about.  When you actually look at the device and 18 

the histology, that's what was shown.  Does that 19 

answer that question? 20 

  MS. DALRYMPLE:  Well, yeah.  Again, just it 21 

not being in the proper orientation I was thinking in 22 

terms of flexibility and -- 23 

  COL KRAGH:  I think that's a separate issue 24 

in my mind, and I'll talk about that.  Tissues like 25 
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muscle respond very quickly, relatively speaking, red 1 

meat, muscle, to reorganization, healing, et cetera.  2 

Bone, cancellous bone, tends to do it a little 3 

slower.  Some tissues, like tendon, do it extremely 4 

slow, and fibrocartilage is much closer to that very 5 

slow thing.   6 

  So having something that looks like 7 

histology like on something of a muscle, essentially, 8 

in our science, which I do a fair amount of muscle 9 

work, there are very strong scientific arguments that 10 

the histology means nothing.  Essentially, you can 11 

look at histology and see tea leaves.  I'm just 12 

saying this is what some expert opinion is in this 13 

field, and that it's very difficult to tell whether 14 

treatment A and B are really different just based on 15 

histology. 16 

  So it's the general pattern of the results, 17 

not just the histology.  Jeez, that looks like a scar 18 

on the slide.  That's just one piece of data.  And I 19 

think that the time issue is a major difference 20 

between some of the science for some of the other 21 

tissues.  So fibrocartilage, I think, is a longer 22 

term plasticity of the tissue than other things.  So 23 

I'm not all that surprised that it looks like such 24 

and such at five years.  I don't think that's what 25 
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it's going to look at, at 15 years.  I don't think we 1 

will know that for a certainty, but I think that the 2 

expectation is that these things change. 3 

  MS. DALRYMPLE:  Thank you. 4 

  DR. POTTER:  But that being said, matrix 5 

orientation we know is very tied to material 6 

properties.  We know that it's very true for 7 

articular cartilage and probably it's true for 8 

fibrocartilage as well.  A secondary sign that there 9 

was not increased stiffness would be that there was a 10 

lack of progressive cartilage loss by second look or 11 

a significant change in progressive cartilage loss.  12 

Most of the effect of a stiff implant in the knee 13 

will be progressive wear of articular cartilage and 14 

we didn't see that. 15 

  MS. DALRYMPLE:  Okay.   16 

  DR. KELLY:  I just want to add, I thought 17 

it was interesting, following what Dr. Potter said 18 

earlier, meniscus allograft transplantation has been 19 

not conclusively shown to be a disease modifier, but 20 

it has been shown in several series to increase -- to 21 

decrease pain.  So it's a little -- and some of those 22 

studies do look as early as two years.  So I thought 23 

it was a little surprising that there was no 24 

difference in pain.  That would be a nice barometer 25 
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that's at least serving as some sort of spacer 1 

effect.  So I will say that even though we don't have 2 

conclusive data for disease modification, some of 3 

these new technologies do give decrease in pain at 4 

least short term. 5 

  COL KRAGH:  I think this gets to your 6 

question to what is effectiveness, and pain relief is 7 

something people talk about to us in the clinic.  We 8 

can measure effectiveness on slides, on histology.  9 

We can use pull-out strength of sutures from tissue, 10 

and we've done these things.  We're looking at  11 

what -- all the data that's available to us and 12 

assessing the quality of these data, and we have to 13 

have a certain level of comfort with the fuzziness of 14 

some of these essential surrogates of indicators of 15 

effectiveness.  And they're not all that direct.   16 

  And so when do we do a visual analogue 17 

scale?  Do we do that at two years or do we do that 18 

35 years?  These are, you know, pertinent questions.  19 

And there's a degree of lack of data that we talk 20 

about.  So what exactly is effectiveness is a 21 

reasonable question.   22 

  And I think that histology is a limited 23 

factor in that.  And I think that Tegner Scale is, 24 

you know, an attempt at trying to see how the 25 
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patient's doing, how you're doing activity-wise.  Is 1 

it, you know, T2 gradient echo -- technology gathered 2 

at 48.5 months post-op on 92 percent of your 3 

patients?  No.  But it's still an attempt at seeing 4 

how people are doing.  And this is the best that we 5 

got, apparently. 6 

  DR. MABREY:  Dr. Propert? 7 

  DR. PROPERT:  Another question to help my 8 

understanding from the rest of the panel, and it's --9 

you asked the first half of my question.  My second 10 

half actually has to do with short-term improvements.  11 

Do you expect when -- and I realize this is somewhat 12 

hypothetical, but when you put some of this matrix 13 

into whatever joint that the improvement is going to 14 

be linear and just happen over time or is there going 15 

to be a point at which something has happened and 16 

then suddenly people improve, because I'm looking at 17 

some of the data here and setting aside the issue of 18 

missing.  It does look like there's some things that 19 

sort of have an elbow in them.  Does that make any 20 

scientific sense that that would be happening?  This 21 

is of anyone but me. 22 

  MAJ KADRMAS:  I guess I didn't understand 23 

that question.  Can you repeat that? 24 

  COL KRAGH:  I think is there a cusp?  And 25 
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when one looks at the data from Fairbanks, there is 1 

no discussion of a cusp.  When you look at the 2 

European data, there is no clear indicator.  I think 3 

that the general history of the disease is wax and 4 

wane symptoms with a general progression usually 5 

measured on imagine.  That's the most obvious data 6 

sets that we have, and that's the natural history of 7 

a tear.  That's the natural history of a partial 8 

meniscectomy.  I think that the time factor we've 9 

already cleared.  I think that there is generally 10 

some data that says that the more tissue you remove 11 

the faster the progression, but that's very soft. 12 

  DR. MABREY:  What's the experience of the 13 

rest of our Panel, those of you who routinely remove 14 

the meniscus or get to watch the meniscus removed at 15 

HHS? 16 

  DR. POTTER:  You know, the rate of 17 

progression of osteoarthritis is so unpredictable 18 

because there are so many confounding variables, BMI, 19 

loads put on the knee, activity.  And then there's 20 

this genetically mediated group of people that 21 

clearly have express inflammatory mediators and have 22 

a more rapid rate of progression of osteoarthritis, 23 

and it's almost impossible to screen for those 24 

individuals.   25 
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  So I think you just do the best you can.  1 

You find a suitable BMI, in a study try to match for 2 

activity level, similar rehabilitation regiments.  3 

But people do well for two years.  If you just look 4 

at cartilage repair data, two years, everything is 5 

great, and then everything drops off from two to five 6 

year follow-up, and that's where things spread out 7 

and the data points are not linear anymore.  Just 8 

because we have all these confounding variables that 9 

it's very hard to control for.  But it's generally 10 

related to the magnitude of osteoarthritis and how 11 

that patient responds in terms of pain and function 12 

to their disease. 13 

  DR. MABREY:  Dr. Kragh, any other points, 14 

other questions? 15 

  COL KRAGH:  I have none at this time. 16 

  DR. MABREY:  Okay.  Dr. Kelly? 17 

  DR. KELLY:  It's just putting all this 18 

together in my aging brain here, I'm just trying to 19 

reconcile, you know, the meaning of all this in that 20 

I had the blessing before I came here of preparing a 21 

talk on meniscus repair, and I looked at all these 22 

data.   23 

  And, you know, Dr. DeHaven, who I hold is a 24 

very honest man, did some great working looking at, I 25 
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think, amount of meniscus resection did correlate 1 

with arthritic changes.  But there's been some recent 2 

studies looking at the efficacy of repairs.  3 

Dr. Potter just alluded to long-term, even in the 4 

best of hands, repairs don't hold up in terms of 5 

disease modification.  So I'm just still trying to 6 

reconcile the exact meaning.  Even if repaired native 7 

tissue doesn't confer significant chondro protection, 8 

how can we expect the same of a substitute? 9 

  DR. MABREY:  Dr. Endres? 10 

  DR. ENDRES:  I have a couple direct 11 

questions for the Sponsor.  One is I believe in the 12 

literature that has been provided it states that an 13 

absolute contraindication to the product is a bovine 14 

allergy.  Is that correct? 15 

  MR. DICHIARA:  Yes.   16 

  DR. ENDRES:  How would I distinguish that 17 

when I'm talking to a patient?  What do I 18 

specifically ask them? 19 

  MR. DICHIARA:  That certainly was a concern 20 

in the clinical trial.  In doing a clinical study, 21 

you don't want to get patients who could potentially 22 

confound it.  As a result, some of the testing, the 23 

immune testing that we did and the blood samples were 24 

to try to address that issue so that when it goes out 25 
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into the population that there isn't an issue.  1 

European -- the surgeons talked about European 2 

experience with the product.  This product has been 3 

on the market in Europe since 2001.  There have been 4 

between 2,500 and 3,000 patients.  We haven't seen 5 

any indication from the complaint systems or any of 6 

the literature that would indicate that that has been 7 

an issue. 8 

  DR. ENDRES:  What if one of my patients, 9 

and I could see this happening, potentially, what if 10 

they ask me if they're at risk for mad cow disease?  11 

What do I tell them? 12 

  MR. DICHIARA:  Well, you tell them that the 13 

testing -- we did viral inactivation testing, and, 14 

you know, we presented to FDA.  We also had to do in 15 

Europe very extensive testing for BSE, and the 16 

product met the standards to be able to -- to meet 17 

all of the current standards as well as the most 18 

updated standards.  So from the BSE standpoint we 19 

feel pretty confident that the product doesn't have 20 

issues in that respect. 21 

  DR. ENDRES:  Last question is I believe the 22 

age range of the patients was 18 to 60, with an 23 

average age of 40, if I'm not mistaken.  Do you think 24 

there could potentially be any difference in the 25 
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clinical results based on age?  And what I mean by 1 

that is, theoretically, there is less intrinsic 2 

healing capacity of the meniscus much like the 3 

rotator cuff the older you are.  So, arguably, older 4 

patients might now have as robust a healing response.  5 

Is there any role for a subgroup analysis based on 6 

age or stratification -- 7 

  MR. DICHIARA:  Certainly in the trial we 8 

looked at correlation with age.  There was no 9 

correlation with age, but I'll let the -- Dr. DeHaven 10 

talk about, you know, that as clinical -- 11 

  DR. DeHAVEN:  You know, I can't really add 12 

to that.  I was thinking that might be an interesting 13 

stratification in terms of percent regrowth and 14 

quality of tissue, but it turned out that some of the 15 

low percentage ones were older, but some of the older 16 

ones had a lot of regrowth, and it looked pretty 17 

good.  So it really didn't -- maybe it's an end 18 

problem, but we couldn't see any trend there, which 19 

is encouraging for the older group. 20 

  (Laughter.) 21 

  DR. MABREY:  Dr. Potter? 22 

  DR. POTTER:  No more questions. 23 

  DR. MABREY:  Dr. Kadrmas? 24 

  MAJ KADRMAS:  Yeah, I struggle with a few 25 
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of these issues.  One of my concerns is -- one of the 1 

things that was brought up by the FDA is, you know, 2 

we can't compare this to a predicate device because 3 

nothing else has been approved as a mesh for meniscal 4 

repair, intra-articular -- I guess my question with 5 

that is, as far as I know, there's only one implant 6 

indicated for the spine, bone, holding, you know, 7 

bone graft in.  So what standard was that held to as 8 

far as comparing to anything else?   9 

  And so it's hard to -- I kind of take that 10 

with a grain of salt that there hasn't been another 11 

device.  I think that's the whole principle of 12 

predicate devices is, you know, there's not going to 13 

be the exact device that we're going to compare these 14 

to.  And so what level of -- or what standard do you 15 

hold that to?   16 

  One of the things we all live by is, you 17 

know, first do no harm.  So in a lot of these 18 

studies, what I can see, there hasn't been a whole 19 

lot of harm.  While there may not be benefit, did  20 

the -- was it necessary for the Restore patch to show 21 

benefit as opposed to just standard rotator cuff 22 

repair, because we've seen in the literature, it 23 

hasn't been any benefit, and it may have done a 24 

little bit of harm.  So I think, you know, there 25 
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hasn't been any harm shown.   1 

  The standards going through a lot of the 2 

predicate devices, which I've tried to review as much 3 

as I could, it's -- you know, what's standard or the 4 

new 510(k) is held to?  It seems like the more data 5 

they present and the more studies you do, you open 6 

yourself to a lot more criticisms as far as 7 

comparison to controls or the standards as opposed to 8 

comparing to other predicate devices.  I don't know 9 

those standards.  I know this isn't a question.  It's 10 

just a concern that I think for my edification needs 11 

to be brought up. 12 

  DR. MABREY:  Well, I think we could ask the 13 

FDA to expound on their definition of the standards 14 

for 510(k).  Is the FDA ready to respond to that, 15 

because as you point out that's a crux to the 16 

argument, and I think we really need to get our hands 17 

around this -- 18 

  DR. KESSLER:  I'm going to ask Heather 19 

Rosencrantz from the Office of Device Evaluation to 20 

come up, and she's really the expert on this.  She 21 

lives this day in and day out.  So Heather will give 22 

you the right answer.  And I'm thanking Heather for 23 

me. 24 

  MS. ROSENCRANTZ:  So you're asking about 25 
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the standards for safety and effectiveness on a 1 

510(k)? 2 

  MAJ KADRMAS:  My question -- 3 

  MS. ROSENCRANTZ:  I want to make sure I 4 

understand the question.   5 

  MAJ KADRMAS:  My question is I guess 6 

because the FDA brought up, you know, this is a new 7 

indication, there's no other device that is used as a 8 

mesh for repairing the knee.  My question is, then, 9 

what were the other ones compared to?  What was the 10 

spine mesh compared to because there wasn't another 11 

spine mesh, so that was a new application?  What was 12 

the, you know, the first rotator cuff for soft tissue 13 

in the shoulder compared to and what standards were 14 

those held against or based on going towards approval 15 

with only, you know, limited data? 16 

  MS. ROSENCRANTZ:  Okay.  For a 510(k) in 17 

all pre-market applications, we have to look at the 18 

probable benefit compared to the probable risk, and 19 

we use valid scientific evidence in the review of 20 

pre-market notification submissions, as well as pre-21 

market approval applications.  So, again, being a 22 

risk/benefit, you look at the indication for use, how 23 

it's used, and what kind of data we need to support 24 

that and support that risk.  So different indications 25 
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obviously have different risks, and then we have 1 

different amounts of data.  And as far as a clinical 2 

response, I wouldn't -- I would have to refer to 3 

Dr. Schultz.  Does that help? 4 

  MAJ KADRMAS:  Yeah. 5 

  DR. SPINDELL:  I have a question.  Some of 6 

these devices which Achilles tendon, et cetera, were 7 

approved with actually no clinicals, so how did you 8 

do the risk/benefit on something with no clinical 9 

data? 10 

  DR. KESSLER:  So the way you'll do that is 11 

to take a look at the indication, to try and look at 12 

any predicates that exist anywhere else, other 13 

anatomical structures, and you're going to make 14 

conjectures whether in fact the strength of the 15 

material, the appearance of the pores, how it's 16 

manufactured, whether all of that will look like and 17 

function in the same way so that, you know, we will 18 

be able to tell in many cases without requiring 19 

clinical data.  We can do bench testing.  And I'll 20 

give you a good example.  In a very different world, 21 

suppose you're looking at something in ultrasound and 22 

the way it will ablate soft tissue in one part of the 23 

body.  If you start ablating in another part of the 24 

body, I don't need to see an entirely new data system 25 
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if it's working exactly the same way, if the energy 1 

is going to ablate a tissue that's very similar, 2 

different part of the body.  I just need to know that 3 

the bench testing is going to be the same, the power 4 

is the same.  So, in meshes, you're looking for poor 5 

strength, et cetera, et cetera, depending on the 6 

application. 7 

  When all of the sudden, now talking 8 

ultrasound, I'm going from ablated soft tissue in one 9 

place to a very different clinical application.  Now 10 

I'm going to ratchet it up, and I'm going to need to 11 

see different kinds of data.  If the energy source is 12 

different, if the power is different, if the tissue 13 

I'm doing is different, and then I'm going to have to 14 

make the requirements whether it's biocompatibility, 15 

bench testing, or even clinical data, to fit the need 16 

to evaluate the effectiveness versus that predicate.  17 

And it's really, it's a little bit tricky.  It really 18 

is.  But it is different and a lower standard than 19 

PMA, absolute demonstration of safety and 20 

effectiveness. 21 

  So you're trying to sort of wend your way 22 

through, what more do you need to make sure that this 23 

is working as same as the predicate?  When you wind 24 

up with a new indication, such as the meniscus, in 25 
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our interpretation, now we're starting to ask, what 1 

do we need to see here.  Okay.  Do we need 2 

biocompatibility?  Yes, we think we need so.  Do you 3 

need strength testing like the suture pull-out?  Yes, 4 

we think so because of the forces -- going to bear.  5 

Why do we need clinical?  Because we believe that 6 

this situation has clinical implications.  There may 7 

be the next one around the corner that doesn't.  8 

Certainly, if we were to go to the spine, that's an 9 

area where we'd be very concerned, okay?  Now, you 10 

asked about the spine mesh.  What did you compare it 11 

to?  It was a bag covering a bone graft, so we're 12 

talking about the indication was so relatively 13 

straightforward as to not require much more than 14 

equivalence at the functional or bench level.  Does 15 

that help? 16 

  DR. SPINDELL:  Yeah, it does help.  So in 17 

the clinical study, you would look at safety and 18 

effectiveness being the same as the predicate? 19 

  DR. KESSLER:  Yes.   20 

  DR. SPINDELL:  You don't require it to be 21 

safer nor more efficacious? 22 

  DR. KESSLER:  Absolutely not in a 510(k) 23 

regardless. 24 

  DR. SPINDELL:  If I'm not mistaken, in the 25 
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clinical study, you said before that the -- it was no 1 

clinically significant difference in the 2 

effectiveness or the safety? 3 

  DR. KESSLER:  No.   4 

  DR. SPINDELL:  So doesn't that essentially 5 

meet the standards? 6 

  DR. KESSLER:  No difference in 7 

effectiveness, none at all.  You saw the safety 8 

concerns, the potential and what we think are real 9 

safety concerns, explants, reoperations, which we 10 

think is an arguable issue, but explants, serious 11 

device adverse events.  In the face of no 12 

demonstrated clinical effectiveness, then if you have 13 

any safety concerns that gives us pause.  That's why 14 

we're here, and that's why we're looking to you to 15 

debate:  Do you see any evidence of clinical 16 

effectiveness?  Do you see any evidence of safety?  17 

And the question is:  Do you put a product on the 18 

market that has neither? 19 

  DR. SPINDELL:  Okay.   20 

  DR. MABREY:  In the interest of fairness, 21 

I'll point out that FDA is only allowed one person at 22 

the podium as well. 23 

  DR. KESSLER:  My fault.  I apologize. 24 

  MR. DICHIARA:  May I make a comment? 25 
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  DR. MABREY:  Yes.   1 

  MR. DICHIARA:  As far as, you know, the -- 2 

I think that was a very good question, and the 3 

regulations and the way that the regulations are 4 

applied -- 510(k) substantial equivalence is in some 5 

ways a lesser standard than PMA but in other ways a 6 

more difficult standard because it implies that 7 

you're comparing, as you said, the surgical mesh in 8 

the spine to a hernia mesh or a mesh in the abdomen 9 

to shoulder mesh.  And in going from any one of those 10 

locations from -- to the shoulder, you have very high 11 

forces in the shoulder.  To go into the anal/rectal 12 

fistula, you have other concerns about infection, the 13 

type of biochemical environment.  So each one of 14 

these raises new questions.   15 

  And in our mind, we had the same question 16 

that you did.  You know, you're making these jumps on 17 

all of these others, and now all of the sudden this 18 

jump seems to be much greater.  And we pointed out 19 

that, yes, in the knee, the force, the major force, 20 

is still a tensile force, and the tensile force is 21 

very similar to tensile force in the shoulder.  So 22 

you do have concerns in each of these areas, and 23 

they're addressed by varying amounts of data.  But, 24 

certainly, the amount of data has been very limited 25 
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on all of these -- there were 17 new indications 1 

since 2002.  None of them -- all of them combined 2 

probably had less clinical data than we're presenting 3 

on this product.  Thank you. 4 

  DR. MABREY:  Thank you.  Dr. Shawen, I 5 

think we were --  6 

  LTC SHAWEN:  I have no more questions. 7 

  DR. MABREY:  -- at you.  Members of the 8 

Panel, again, has this discussion brought up other 9 

issues that you'd like to have answered? 10 

  (No response.) 11 

  DR. MABREY:  Okay.  At this point, we'll 12 

proceed to the second open public hearing of the 13 

meeting.  Only one person requested to speak this 14 

afternoon before this meeting, Mr. Jonas Hines.  15 

Mr. Hines are you in the room?  Please come forward 16 

to the podium, state your name, your affiliation, and 17 

indicate your financial interest, if any, in the 18 

device being discussed today or any other device. 19 

  MR. HINES:  My name is Jonas Hines.  I am a 20 

staff research at the Public Citizen Health Research 21 

Group.  I have no financial conflicts of interests at 22 

all.   23 

  So I would like to thank you guys for the 24 

opportunity to present today, or to speak about this 25 
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issue today.  I want to start out by addressing the 1 

proposed regulatory pathway for this device.  As you 2 

guys are aware, a device, medical device can reach 3 

the market either through a PMA application or 4 

through a 510(k).  The FDA makes it clear that in 5 

order to proceed through a 510 -- or in order to 6 

qualify for a 510(k), you have to establish it is for 7 

the same intended use.  So any device that has a 8 

different intended use cannot be considered 9 

substantially equivalent.  However, different 10 

indications are permitted as long as modifications do 11 

not raise any new questions about the effectiveness 12 

or the safety or any new questions about 13 

effectiveness or safety. 14 

  Today, ReGen Biologics is seeking clearance 15 

of their collagen scaffold device, comparing it to 23 16 

other predicate surgical meshes.  The FDA has made -- 17 

the Agency has stated "has not previously cleared a 18 

surgical mesh for this specific indication." 19 

  The Sponsors in making their comparison 20 

provide only laboratory data.  They do not provide 21 

any clinical data comparing the collagen scaffold to 22 

the predicate devices, and the data that they do 23 

provide is at best unconvincing.  The FDA has already 24 

pointed to numerous fallacies in the comparisons 25 
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between the collagen scaffold and the predicate 1 

devices.  In particular, one of them was in regards 2 

to the fact that the FDA requested a comparison of 3 

the collagen scaffold to human meniscus in order to 4 

assess whether or not the device could withstand the 5 

function of demands placed upon it over the many 6 

years it would take for it to be resorbed.  The 7 

Sponsor chose to compare it to a dog meniscus 8 

instead.  When they did do that, the suture pull-out 9 

strength was notably weaker than a dog meniscus. 10 

  The inappropriateness of considering 11 

clearance through the 510(k) devices can be 12 

demonstrated through a simple thought experiment.  13 

Imagine a clinical trial trying to compare the 14 

collagen scaffold to one of -- any of the predicate 15 

devices.  For example, comparing the mesh implant in 16 

the knee to the mesh implant surrounding the shoulder 17 

joint.  These sites are so different, no reasonable 18 

conclusions could be drawn from such a study.   19 

  I mean, this brings us back to the 20 

fundamental problem, and that problem is that the 21 

collagen scaffold is for a different intended use 22 

than any of the predicate devices and is thus not 23 

suitable for the 510(k) process. 24 

  A more appropriate path would be -- for 25 
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this device would be through the PMA process, and, 1 

indeed, the Sponsors have conducted a trial that 2 

would be ideally suited for a PMA.  The problem is, 3 

is that this study fails to demonstrate either 4 

effectiveness or safety in this trial.   5 

  This trial, as was already discussed, is a 6 

randomized control trial comparing partial 7 

meniscectomy plus a collagen scaffold to just partial 8 

meniscectomy alone.  I just think it's important to 9 

reiterate the fact that the apparently positive 10 

clinical endpoints that were reported by the Sponsor 11 

are only when the Sponsor considers those who -- 12 

patients who receive the collagen scaffold even 13 

though they did have data comparing them to a 14 

control.  When that data of the control is included, 15 

the apparently positive endpoints all become 16 

negative, all three primary clinical endpoints are 17 

negative.  Furthermore, there's three primary 18 

surrogate outcomes.  The problem is that these 19 

surrogate outcomes all suffer from major 20 

methodological errors including unblinding and lack 21 

of control. 22 

  The two outcomes that the Sponsors claim 23 

demonstrate superiority of the collagen scaffold to 24 

standard partial meniscectomy, which are the Tegner 25 
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Index and then also the reoperation rate have been 1 

refuted by the FDA's analysis.  The Tegner Index, as 2 

it's been pointed out, is a post hoc analysis based 3 

on a validated pre-specified and related secondary 4 

outcome, which was the Tegner Activity Score.  5 

However, an analysis of that -- of those values has 6 

not been provided either in the journal article or 7 

from the FDA materials.   8 

  Talking about reoperations, the FDA did, 9 

you know, did an analysis of the reoperations with a 10 

more conservative definition and found that what the 11 

Sponsor's claim, which was statistically significant 12 

lower level of reoperations in the collagen scaffold-13 

treated groups disappeared with their new definition. 14 

  So, essentially, what we end up -- what 15 

we're left with here is a randomized control trial 16 

that demonstrates that this device is no better than 17 

the standard of care.  The trial failed on its 18 

primary clinical outcome and it appears to have 19 

failed on the secondary -- or on the primary 20 

surrogate outcome. 21 

  Furthermore, when we're talking about 22 

adverse events, I think it bears to point out that 23 

initially the Sponsors argue that because this is a 24 

510(k) application it is not appropriate to compare 25 
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the device to the standard of care as far as 1 

effectiveness goes.  But then when establishing the 2 

safety, they use the adverse events from this 3 

randomized control trial as proof that this device is 4 

safe.  They mention that the fact that there was no 5 

significant difference between adverse events between 6 

the control group, the people who received the 7 

partial meniscectomy, versus the people who received 8 

collagen scaffold is proof that this is indeed a safe 9 

device.  And I also would like to just reiterate 10 

Dr. Kessler's point that the difference in the 11 

device-related adverse events is not trivial. 12 

  So at Public Citizen we reject the use of 13 

the 510(k) clearance process in this instance, and we 14 

believe that the device fails to meet device approval 15 

standards regardless of whether or not you consider 16 

510(k) or the PMA.  The bottom line is that when a 17 

device has been shown to add nothing to conventional 18 

therapy, it is hard to see how the public health is 19 

served by this.  We understand that the pre-market 20 

review process raises a series of complicated legal 21 

questions, but I think that the saying, "you can only 22 

ring a bell once" -- or sorry -- I take that back.  23 

"You can't unring a bell" has a lot of relevance 24 

here.  The fact is, is that any effort to push this 25 
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device through the 510(k) process ignoring the fact 1 

that a randomized control trial has been conducted 2 

that shows that this device does not offer any 3 

benefit over the standard of care needs to be 4 

recognized because, I mean, after all, the reason 5 

we're here is to improve patient outcomes.  That's 6 

all I have to say, and I thank you guys, and I will 7 

take any questions if you have them. 8 

  DR. MABREY:  Thank you, Mr. Hines.  9 

Questions from the Panel for Mr. Hines? 10 

  (No response.) 11 

  MR. HINES:  Thank you. 12 

  DR. MABREY:  Thank you for your testimony, 13 

and I'll remind the audience that copies of 14 

Mr. Hines' testimony are available on one of the 15 

tables outside. 16 

  Things seem to be moving along well.  We 17 

have a scheduled break at the end of the open public 18 

hearing, and I'd like -- oh, anybody else that wants 19 

to speak?  Seeing no one -- 20 

  (Laughter.) 21 

  DR. MABREY:  Sorry about that.  But at this 22 

point we'll take a ten-minute break.  It's 1:35.  If 23 

we can come back at 1:45, we will start with the FDA 24 

and Sponsor summations at that point. 25 
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  (Off the record at 1:35 p.m.) 1 

  (On the record at 1:50 p.m.) 2 

  DR. MABREY:  Resume the meeting.  Is there 3 

any further comment or clarification from FDA?  And 4 

that shaking of the head indicates a no, I would take 5 

it? 6 

  Okay.  Is there any further comment or 7 

clarification from the Sponsor? 8 

  MR. DICHIARA:  Yes, I'd like to address 9 

several issues.  I think one of them that -- a 10 

question that was asked that I don't think was 11 

answered adequately was Dr. Kadrmas'.  Hopefully, I 12 

am not mispronouncing your name, but you had a very 13 

good question.  You asked exactly, you know, what 14 

kind of effectiveness data was relied upon to move 15 

from one new indication to another.  And, you know, 16 

we presented that information in one of our slides, 17 

where we looked at, for instance, anal/rectal fistula 18 

plugs, where you had 26 patients, you know, who were 19 

followed to discharge.   20 

  You know, the amount of effectiveness data 21 

is related to the fact that the device -- the 22 

effectiveness of these devices has to go back to what 23 

is the intended use.  And the intended use of the 24 

device is to reinforce soft tissue or bone.  And 25 
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clinical outcomes are not typically looked at so that 1 

when you looked at the shoulder, you weren't looking 2 

at a statistically significant in range of motion 3 

because you certainly couldn't have gotten that from 4 

a five-patient, a three-month study. 5 

  The same with any of these new indications.  6 

And to characterize the new indication and the 7 

meniscus as that different from any other indication 8 

is very difficult to understand, where you're going 9 

from, you know, something like a hernia mesh to the 10 

spine.  And the spine is actually a polyester 11 

permanent implant that's a bag that's put into the 12 

vertebral body so the vertebral body is under 13 

compressive load with the bone graft material in it.  14 

So that is a very different indication, and, you 15 

know, there was no clinical data in those 16 

submissions. 17 

  So we're not saying that FDA had too little 18 

or too much.  What we're saying is that the playing 19 

field and the way that these decisions are made was 20 

based on a certain amount of data.  We've presented 21 

an extensive amount of clinical data.  And I think 22 

that the clinical data that we showed shows that, you 23 

know, compared to these other meshes we have 24 

considerably more data to show the safety and the 25 
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effectiveness of the device for its intended use, 1 

which is to reinforce soft tissue. 2 

  Now, I'd like to also address the issue 3 

that was brought up about reoperation rate because I 4 

know that there was some confusion.  We presented our 5 

analysis that was in our submission, which was part 6 

of the publication in the JBJS by the authors of that 7 

paper.  And, you know, the FDA presented theirs.  And 8 

I think that that needs to be put in context, and I'd 9 

like to have Dr. DeHaven address that issue. 10 

  DR. DeHAVEN:  Yes, we have had some time  11 

to -- short period of time to try to compare the two 12 

ways of counting the secondary surgeries.  And to the 13 

best of our ability in this short period of time 14 

here, we have identified ten of the second-look 15 

patients who had additional procedures that we feel 16 

should be excluded because those additional 17 

procedures were not done for anything that was 18 

relevant to the meniscus implant.  They were done for 19 

partial lateral meniscectomy, exploring the pes 20 

anserinus for pes strain chronic symptoms, loose 21 

body, things of that nature.   22 

  And so our approach to what should be 23 

included and what should be excluded was clinical 24 

relevance to the implant that had been done.  So we 25 
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were criticized for having a rather subjective way of 1 

going about this.  Dr. Kessler agreed that their way 2 

is also subjective and that we could argue about 3 

this.  But like the swing states in the election, you 4 

know, how those ten patients are counted or not 5 

counted make a big difference.  And since it's been 6 

said repeatedly that the safety data is bad, if you 7 

agree with our approach of being clinically relevant, 8 

then it's -- it is safe.  If you agree with the FDA 9 

that all of them need to be counted no matter what, 10 

whether it's clinically relevant or not or whether 11 

they even had symptoms, then it looks different.   12 

  So that's just I wanted to explain a little 13 

more about how we went about deciding whether to 14 

include or exclude those cases.  And our approach was 15 

at least accepted by the reviewers and the editor of 16 

JBJS.  17 

  MR. DICHIARA:  Again, you know, that 18 

reoperation rate, you know, I'm not sure that 19 

everybody understands, one of the problems with 20 

calculating that is that in looking at the two 21 

groups, the control group did not have a relook 22 

surgery and biopsy at one year.  That relook surgery 23 

and biopsy provided the surgeons an opportunity to go 24 

into the joint, look around, see if there's a loose 25 
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body, if the, you know, if there's loose fibers on 1 

the meniscus to shave it, you know, if they notice 2 

that there is a small lateral tear to go and repair 3 

it.  So, you know, it provided the opportunity for 4 

these minor surgical procedures to be reintroduced 5 

into this.  And, you know, 141 of those patients had 6 

relook surgeries.  None of the controls.  So if you 7 

had done the same thing on the control, what would 8 

you have seen? 9 

  I'd like to also address, you know, one 10 

other issue about, you know, the meniscus and the 11 

uniqueness of the meniscus.  The FDA has actually 12 

cleared a device recently also for use in the 13 

meniscus.  Again, with a certain amount of data, they 14 

used animal study data, to clear a device which is a 15 

hollow tube that's made of resorbable PLA-type 16 

material.  And it's placed into the meniscus in the 17 

area of the defect to guide cells from one area of 18 

the defect to another.   19 

  Although it's not a surgical mesh, you 20 

know, it's an absorbable implant being placed into 21 

the meniscus of the knee and the data that's relied 22 

upon to be able to make the decisions whether, you 23 

know, that sort of device is going to cause problems 24 

in the knee, in that case, you know, was based on 25 
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animal study data.  And, certainly, one would worry 1 

about, knowing what we know about the resorbable 2 

meniscus arrows that are made of similar materials 3 

and the rigid plastics, you would certainly have a 4 

concern about the clinical effectiveness of some of 5 

those devices. 6 

  I'd also like to have Dr. Montgomery talk a 7 

little bit about overall impressions of the clinical 8 

data. 9 

  DR. MONTGOMERY:  I'll be brief.  I saw you 10 

look at your watch right there.  We've all been sort 11 

of picking away at a lot of data, and the good news 12 

is there is a lot of data when many of these products 13 

coming in for 510(k) do not have that.  But I wanted 14 

to kind of bring us all back home to why we're here.  15 

The medical literature has overwhelmingly shown that 16 

loss of the meniscal tissue can lead to arthritis.  17 

And in the U.S., if you think about it, every year, 18 

there's about 850,000 meniscectomies of which I've 19 

done thousands, unhappily, 150,000 meniscal repairs, 20 

but, unfortunately, another 400,000 total knee 21 

replacements.  And that's really what we're here -- 22 

we're trying to slow down arthritis.  And as the baby 23 

boomers are getting older, the arthritis rates are 24 

increasing.   25 
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  And at this time, the only available 1 

biologic treatment for pain secondary to meniscal 2 

insufficiency is a meniscal allograft.  And very big 3 

procedure and still questionable with regards to the 4 

results.  So the collagen scaffold gives the surgeon 5 

another treatment option to treat meniscal tears and 6 

insufficiency, which would be the only other option 7 

out there than just trimming it.   8 

  Unlike other surgical meshes, the collagen 9 

scaffold has a vast amount of clinical data as you've 10 

been seeing it all day today.  And it's from an  11 

FDA -- most of it from and FDA-approved multi-center 12 

study.  But unlike many of the other meshes, the real 13 

endpoint is arthritis, and, unfortunately, the 14 

prevention of arthritis, we may not see that for ten 15 

years, and there's not going to be a study that's 16 

going to just be a 510(k).  Hopefully, we will get 17 

that data out there in the future, but, hopefully, 18 

the device is available before that occurs. 19 

  Now, if we look at the results, the two to 20 

five-year results show that the collagen scaffold is 21 

effective in treating meniscal defects.  We have 22 

second look surgeries, and we show a significant 23 

regrowth of the meniscus.  We're not sure exactly 24 

what type of tissue.  It is meniscal-like, but there 25 
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is an increase in tissue there, and, hopefully, 1 

that's going to be working.  2 

  And, also, the clinical results show a 3 

significant improvement in pain and function.  People 4 

have been showing differences between a 5 

meniscectomies and the patients with the implants, 6 

but the bottom line is, if you look at the patients 7 

that had the implant, there is an increase in -- 8 

there's an improvement in pain and function in those 9 

patients.   10 

  The results also show that the collagen 11 

scaffold is safe.  There is no host immune response.  12 

There's no negative histological response.  And it's 13 

comparable to the safety of a partial meniscectomy, 14 

which is remarkable because that's a smaller 15 

operation.  And it's as safe, if not safer, than what 16 

we refer to as predicate surgical meshes, including 17 

the Restore shoulder implant. 18 

  So there are over 400 surgical meshes that 19 

are cleared by the FDA with vastly different 20 

indications in a variety of different body regions.  21 

But the majority of these surgical meshes were all 22 

cleared by the FDA with significantly less clinical 23 

information than is available for the collagen 24 

scaffold.  And you've seen all that information 25 
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today.   1 

  So, in conclusion, I can only say that I 2 

see no reason why the FDA should not approve the 3 

collagen scaffold for reinforcement and repair of 4 

soft tissue injuries of the meniscus. 5 

  MR. DICHIARA:  I'd like to address one 6 

other issue that was brought up by the Panel before, 7 

and that was the issue of -- that was brought up by 8 

the FDA and was discussed, and that was the issue of 9 

the type of collagen and the type of tissue and the 10 

biomechanical viability of that tissue.  I'd like to 11 

have Dr. Vigorita talk to the pathology and the 12 

histology that was done on this study. 13 

  DR. VIGORITA: Well, with all due respect, 14 

I'm not going to try to read tea leaves, but the 15 

pathologist does report on what he or she sees, and, 16 

of course, there are things that we do not see.  And 17 

what I saw in this tissue, both in the canine and 18 

human model, was fibrocartilage, and I can say that 19 

because I've looked at hundreds of thousands of 20 

specimens of tissue, and this looks like 21 

fibrocartilage.   22 

  But let me get to the very important point 23 

that Dr. Kessler raised.  Is this normal 24 

fibrocartilage?  Well, what is fibrocartilage?  It is 25 
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glycosaminoglycans, aggrecan moieties.  We're all 1 

familiar with that.  It's water.  And it's collagen.  2 

And his question, I think, was directed at the 3 

architecture, the three-dimensional architecture of 4 

the collagen.  I can't see that looking under the 5 

microscope.  But I would ask the question:  Do we 6 

really know the relevance of the answer to that?  And 7 

I believe it was Dr. Kelly in the last hour who said 8 

maybe it is a type of fibrocartilage that will be 9 

beneficial, which is not normal under our 10 

understanding of the three-dimensional structure of 11 

normal fibrocartilage. 12 

  Now, I did mention in my last comment when 13 

I presented the histology that if this was tissue 14 

which biomechanically was defective in some way, we 15 

might anticipate seeing damage to that tissue even at 16 

the one-year mark.  And I reported that I did not see 17 

the type of damage which I would expect from 18 

cartilage damage from Achilles tendon, from an 19 

annulus fibrosis, you name it, cystic changes, and 20 

bursa-like formation.  So I think it was a good, 21 

provocative question, the relevance of which may be 22 

elusive. 23 

  MR. DICHIARA:  I'd like to have Dr. Stephen 24 

Badylak talk about the meshes and what to expect with 25 
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these meshes. 1 

  DR. BADYLAK:  Thank you.  I'll also be 2 

brief.  Been a lot of discussion about what type of 3 

cartilage is being -- or what type of tissue even is 4 

being laid down in place of the mesh.  And if we 5 

think of this in the terms of other surgical meshes 6 

that have been approved, one's never asked or 7 

expected those meshes to turn into exactly the type 8 

of tissue.  The hernia repair, for example, doesn't 9 

turn into a musculotendinous -type tissue when put in 10 

a ventral hernia location.  The rotator cuff, all the 11 

meshes out there, aren't asked to turn into normal 12 

rotator cuff.   13 

  When we use these meshes, they're meant to 14 

reinforce the damage to injured tissue.  And the type 15 

of tissue that will be deposited there is what the 16 

body considers to be appropriate for that particular 17 

location.  I talked a bit this morning about the 18 

microenvironmental influences and the way that the 19 

cells respond and the tissues that are formed.  The 20 

body does know what it needs in these locations.  And 21 

I, you know, I think it's more appropriate to look at 22 

the outcomes studies and see that you've got a tissue 23 

there.  Whether it's perfect, you know, cartilage, 24 

it's got Type 2 collagen in it, or a fibrocartilage, 25 
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if it's serving as a weight-bearing tissue that keeps 1 

the articular surface of the femoral condyle on a 2 

tibial plateau from rubbing on each other, then it's 3 

doing its job.  That's probably a more adequate 4 

measure of effectiveness than suture pull-out 5 

strength.   6 

  And the bottom line is that I would never 7 

expect -- in fact, I would be very surprised if 8 

normal meniscal cartilage formed in what is clearly 9 

and abnormal joint.  These studies are being done on 10 

patients that have had two and three surgeries.  11 

Their weight-bearing, load-bearing situation is 12 

completely different.  They've already got damage in 13 

this joint.  It's not a normal joint.  Why would we 14 

expect normal cartilage to replace any of these 15 

surgical meshes.  That, I think, it unrealistic.  The 16 

question should be is what does form there, like in 17 

the other surgical mesh applications, adequate to do 18 

the job?  Are we doing good?  That's all I have.  19 

Thank you. 20 

  DR. MABREY:  Yes, Dr. Kessler? 21 

  MR. DICHIARA:  Yeah, one other comment is 22 

regarding the serious device-related adverse events.  23 

You have to be careful in looking at that.  In the 24 

study, since the control group had no device, there 25 



205 
 

Free State Reporting, Inc. 
1378 Cape Saint Claire Road 

Annapolis, MD 21409 
(410) 974-0947 

 

 

 
is no comparison, so you can't look at serious 1 

device-related adverse events.  What we did look at 2 

is we looked at all serious adverse events in the 3 

study, and when we looked at those numbers, there is 4 

never a statistically significant difference in the 5 

rate either on a per patient or a per event rate at 6 

any time point or cumulatively in the five years' 7 

mean follow-up with those patients, you know?  And 8 

that's significant. 9 

  Also, when they, when Dr. Kessler presented 10 

information about the serious -- the non-serious 11 

device-related adverse events, you have to remember 12 

the definition in this trial of a non-serious adverse 13 

event.  An adverse event here, a device-related 14 

adverse event would mean that it's anything that you 15 

thought may be related to the device, but those 16 

events would be defined as anything that's not a 17 

benefit to the patient.  So if the patient reported 18 

pain, you would not then -- that would be reported as 19 

an adverse event even if pain was expected at that 20 

time point. 21 

  So you have to look very carefully at those 22 

numbers.  Thank you very much.  I appreciate your 23 

attention, and your questions were really good.  I 24 

hope that you can get the answers that you need.  25 
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Thank you. 1 

  DR. MABREY:  Dr. Kessler, you have 2 

something to add? 3 

  DR. KESSLER:  Thank you very much, Chair.  4 

So the first thing I'd like to do is I'd like to 5 

thank the Sponsor because of the debate and the 6 

issues they're bringing to the table because I think 7 

that's exactly what we're hoping to get from you is a 8 

reflection back and forth of what you hear 9 

scientifically about these issues.   10 

  Let me talk about the comments about 11 

tissue.  Excellent comments from Dr. Vigorita and 12 

Dr. Badylak, and I think we asked some of the same 13 

questions when we were reviewing the 510(k).  What we 14 

wondered about when we didn't see any evidence of the 15 

tissue that we expected to see, oriented in the way 16 

that would work like the meniscus, we were wondering 17 

why the staining wasn't done to determine whether it 18 

was Type 1 or 2 collagen.  If indeed, as Dr. Badylak 19 

says, you may not care what kind of tissue it is -- 20 

it could be disorganized, or something else, then 21 

we'd want to see if the body is smart enough and it's 22 

producing tissue that's going to work, then we want 23 

to see effectiveness.   24 

  We look at the data.  There is no 25 
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effectiveness in any of the measures.  So if it's 1 

working, it's not working clinically.  So if this 2 

tissue is replacing and reinforcing in a way that the 3 

body wants it to, it's not showing any clinical 4 

improvement.  Over and over and over, we go back to 5 

the clinical data.  And we wonder whether the 6 

mechanical forces, which both doctors commented on, 7 

may or may not be having an effect on this tissue.  8 

We've got five or six, depending how you count, 9 

explants, which may be the underlying cause having to 10 

do with the tissue.   11 

  So it just raises those questions.  We 12 

don't think we have all the answers by any stretch of 13 

the imagination.  We don't think the Sponsor does 14 

either, and we hope that you'll reflect on those 15 

issues. 16 

  Now, this is very tricky.  The Sponsor 17 

began and just referred to a recently cleared device 18 

for use in the knee.  And, unfortunately, I have to 19 

say that we're concerned that these statements 20 

misstate the indication for which this product was 21 

cleared.  We emphasize that you are here to provide 22 

your expert advice on the scientific issues relevant 23 

to this product, that is, the ReGen Collagen 24 

Scaffold, and ask you to concentrate on those issues.  25 
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  I stated earlier today that compliance with 1 

regulatory precedents is FDA's responsibility.  We 2 

cannot disclose confidential information to you 3 

related to other applications in this meeting.  The 4 

Sponsor has access to what's publicly available.  5 

What's in our house, for what we clear these products 6 

for and the data on which they're based is not 7 

necessarily available.  Take Abbott.  You would not 8 

want me to casually say, "Oh, what they said about 9 

your product is wrong.  Here's what Abbott really 10 

told us," if that's confidential.  We cannot do that. 11 

  Accordingly, we can express concerns about 12 

misstatements or inaccuracies and half-truths, but we 13 

must honor our obligation to respect the 14 

confidentiality of the information with respect to 15 

other applicants.  And so, again, go back to the 16 

DePuy Restore product.  You saw the indication for 17 

which we cleared it.  It was different than what the 18 

Sponsor believed it to be either by clinical use or 19 

by other information.  But what we cleared for is 20 

what we review.  So we're responsible for that, and 21 

those precedents are what we're responsible for. 22 

  I want to thank you for your time.  I'm 23 

very sorry, sort of, that I can't stay for the rest 24 

of the afternoon.  If you have further questions of 25 
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FDA, Mark Melkerson from the Office of Device 1 

Evaluation will help with the answers.  And I once 2 

again want to thank the Panel, and I really do want 3 

to thank the Sponsor as well.  Thank you. 4 

  DR. MABREY:  Does the Sponsor have any last 5 

comments, any brief last comments? 6 

  MR. DICHIARA:  Yes, you know, I want to 7 

make clear the BioDuct is not a predicate device.  8 

And you have to look at the shoulder mesh, for 9 

instance, and the indication for use that was cleared 10 

by the FDA and what they think the understanding is 11 

or the wording says and what the -- what your 12 

interpretation of it is.  If you look at the labeling 13 

for the shoulder mesh, it certainly does not have the 14 

wording that other labeling that's used for suture 15 

line reinforcement has.  Suture line reinforcement is 16 

specifically called out in other predicate devices 17 

when the intention of that device is suture line 18 

reinforcement.  In the shoulder it's clear when you 19 

put a patch over an entire area, not just a suture 20 

line, and you're saying that it's within the 21 

delaminated tissue, and the use of the surgical mesh, 22 

you would use it in the shoulder to thicken thinned 23 

delaminated tissue, you know?  So it's not exactly 24 

what their wording is, but they have to be able to 25 
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look at the device and understand how the device 1 

functions and be able to address those issues. 2 

  The BioDuct product is another one.  It's 3 

cleared as a device for meniscus repair.  However, 4 

the device has to be used with suture, which is the 5 

device that does the meniscus repair.  And this 6 

device is actually a hollow tube that guides cells to 7 

the site of the repair.  Now, you can say that, you 8 

know, the labeling that they submitted said that this 9 

is for suture repair, but when the device looks and 10 

behaves and the actual published study talked about 11 

it as a conduit for cells, that's a very different 12 

thing than the way that the device is used and what 13 

FDA may think that they cleared the device for.  14 

Thank you very much. 15 

  DR. MABREY:  I'd like to thank the Sponsor 16 

and the FDA for some great presentations and for 17 

helping to clarify many of the issues before the 18 

Panel today. 19 

  At this time, we will focus on the FDA 20 

questions.  The Executive Secretary will now read the 21 

questions to the Panel. 22 

  COL KRAGH:  Jay, can I ask a question? 23 

  DR. MABREY:  Yes, Dr. Kragh? 24 

  COL KRAGH:  I'd like to ask a question.  25 
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I'm not really sure who would best answer it.  And a 1 

Public Citizen person gave a talk and in his writing 2 

nearly equated indication with intended use, and the 3 

Sponsor specified intended use as being a subset of 4 

the written indication.  Does that matter?  And that 5 

seems to affect the flow chart if they are one way or 6 

the other.  Is that relevant and -- 7 

  DR. MABREY:  Dr. Schultz, can you clarify 8 

that for us? 9 

  DR. SCHULTZ:  I think what we're saying is, 10 

you know, there can be a general intended use, and 11 

within that intended use, there can be multiple 12 

indications.  I think it was a little bit different 13 

than the way you phrased it.  We've obviously cleared 14 

a lot of surgical meshes under the intended use of 15 

repairing and reinforcing tissue.  And the question 16 

is -- and each of those has had specific indications  17 

whether it's an indication for repairing and inguinal 18 

hernia, repairing a ventral hernia, reinforcing a 19 

suture line in the lung to prevent air leaks, 20 

reinforcing a shoulder repair.  So -- but the over -- 21 

sort of the overarching question is does it 22 

satisfactorily reinforce and repair tissue?  That 23 

would be the intended use.   24 

  And I guess, you know, again, what I think 25 
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we're all struggling with, and obviously we're sort 1 

of asking for your help, is whether or not this 2 

particular indication can fit under that broader 3 

umbrella.  And, you know, as I think you've probably 4 

figured out over the course of the last four or five 5 

hours, there is no bright line, and there's no -- 6 

there's nothing like -- I think you said, you know, 7 

there's a lot of data, there's a lot of questions, 8 

and, basically, it's a matter of putting it all 9 

together and trying to make our best judgment.  And 10 

that's why we brought you as orthopedic experts 11 

together to try to help us make that best judgment. 12 

  DR. MABREY:  Thank you.  Can we have the 13 

first question, please? 14 

  DR. JEAN:  There is a preface statement to 15 

all this.  ReGen is requesting clearance of the ReGen 16 

Collagen Scaffold for the following indications:  For 17 

use in surgical procedures for the reinforcement and 18 

repair of chronic soft tissue injuries of the 19 

meniscus (one to three prior surgeries to the 20 

involved meniscus) where weakness exists.  In 21 

repairing and reinforcing meniscal defects, the 22 

patient must have an intact meniscal rim and anterior 23 

and posterior horns for attachment of the mesh.  In 24 

addition, the surgically prepared site for the 25 
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collagen scaffold must extend at least into the 1 

red/white zone of the meniscus to provide sufficient 2 

vascularization.  Please note that the acute 3 

indication as proposed by the Sponsor is 4 

acknowledged, and there will be a question related to 5 

this issue. 6 

  FDA has not previously cleared a surgical 7 

mesh device for this specific indication.  In its 8 

510(k) submission, ReGen referenced several legally 9 

marketed surgical meshes used in orthopedics, 10 

thoracic, and general surgery as predicate devices 11 

(these are included in your panel pack).   12 

  In order to establish that a device with a 13 

new indication is substantially equivalent to a 14 

legally marketed predicate device, the 510(k) 15 

submission must include appropriate supporting data 16 

showing that the manufacturer has considered the 17 

consequences and effects the new use might have on 18 

the safety and effectiveness of the device.  The 19 

510(k) submission also must explain why the new 20 

indication does not affect the safety and 21 

effectiveness of the device when used as labeled.  22 

With respect to this 510(k), then, FDA must determine 23 

whether use of the device for the indication 24 

described above affects the safety and effectiveness 25 
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of the device when used as labeled.  FDA is 1 

requesting the assistance of this Panel in evaluating 2 

the data submitted by ReGen in making this 3 

determination. 4 

  The first question is:  Compare the 5 

mechanical properties of the ReGen device and the 6 

mechanical properties of the referenced predicate 7 

devices as they relate to the ability of the devices 8 

to serve as a scaffold for tissue in-growth in the 9 

parts of the body for which they are indicated.  10 

Please consider the following: 11 

  Are the devices able to withstand the 12 

mechanical forces present in the joint or other parts 13 

of the body for which they are indicated sufficiently 14 

to achieve their intended purpose? 15 

  What is the impact on joint or other bodily 16 

function should the devices fail? 17 

  DR. MABREY:  We'll just go around the Panel 18 

and get your thoughts on this.  Dr. Shawen? 19 

  LTC SHAWEN:  As far as the strict wording 20 

of the question, I think that we can say that the 21 

device withstands the mechanical forces present.  22 

From what I've seen from the relook surgeries, the 23 

device isn't failing or falling apart.  What I don't 24 

know is if it's functioning to the level of a normal 25 
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meniscus.  All I know is that it's not falling apart 1 

in those instances. 2 

  As far as what impact on the joint, I think 3 

that it probably has, as far as if it just fails or 4 

tears, it's not much different than having a torn 5 

meniscus again.  And from the safety data that 6 

they've provided, I can't say that there's been a 7 

significant detriment by having the device in place.  8 

I'm being technical on my wording here just because I 9 

don't know all of these answers, and I don't think 10 

that we will know the answers at this time. 11 

  DR. MABREY:  Dr. Kadrmas? 12 

  MAJ KADRMAS:  I'd agree with Dr. Shawen.  I 13 

think they're able to withstand mechanical forces 14 

based on the second look, as well as comparison to 15 

the predicate devices.  They're not being asked to 16 

perform at the same level and function as native 17 

meniscus, so -- but compared to the predicate 18 

devices, I think they're adequate.  19 

  Impact on the joint, I think from what I've 20 

seen in the data has been pretty minimal should they 21 

fail.  Oftentimes, we'll repair a questionable 22 

meniscal tears just because it's our only option.  23 

You know, and the reason we do that, if they fail, 24 

they'd just take them out anyway.  So I think if this 25 
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fails, they just end up with the partial 1 

meniscectomy.  So I don't see a big impact on the 2 

joint or bodily function should it fail. 3 

  DR. MABREY:  Thank you.  Dr. Potter? 4 

  DR. POTTER:  My sense is that we don't have 5 

sufficient data to really comment on the mechanical 6 

properties of the scaffold.  We have the pull-out 7 

data in the canine meniscus, and we've discussed that 8 

on both sides.  If we look to the interpreted 9 

mechanical properties, that is, the rate of 10 

progression of arthritis, it seems to -- there was no 11 

difference.  So it does not seem to -- it does seem 12 

to have somewhat of a chondroprotective effective.  I 13 

would feel more comfortable with the data if it had 14 

been more independent in term of the evaluation of 15 

cartilage.  It's very subjective by the orthopedic 16 

surgeon that put the implant in.  That being said, 17 

the Outerbridge scores did not show any difference, 18 

so in that sense, they do -- did meet their purpose. 19 

  Impact on joint, again, similar to what was 20 

previously stated, I don't see any potential concern.  21 

It's not a bio-absorbable type of device.  It's not 22 

something that incited any kind of immune reaction in 23 

their cohorts, so there is nothing to suggest that it 24 

would have an adverse effect. 25 
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  DR. MABREY:  Yes? 1 

  DR. ENDRES:  From the histological and 2 

clinical data that's been presented, I do feel that 3 

the device seems to serve as an effective scaffold.  4 

In terms of tissue in-growth, although I don't think 5 

it is likely that the new tissue functions in a 6 

normal biomechanical way similar to the normal 7 

meniscus, I do think it probably is able to withstand 8 

the mechanical forces in the knee, and I think there 9 

is a low impact if the device fails. 10 

  DR. MABREY:  Thank you.  Dr. Kelly? 11 

  DR. KELLY:  I think from the data 12 

presented, I think that the substrate is at least 13 

substantially equivalent to the predicates.  I read 14 

the fine print.  It's 43 percent of the patients had 15 

at least 80 percent of the meniscus removed.  So 16 

looking at the shear stresses across the joint, I 17 

think that it indeed suffices mechanical properties. 18 

And in terms of deleterious effects, there were none 19 

that I could see were discernible. 20 

  DR. MABREY:  Dr. Kragh? 21 

  COL KRAGH:  I take the first bullet, 22 

withstand the mechanical forces, as an orthopedist, 23 

we think of it as tearing up the meniscus or the 24 

implant, and so that data that we know seems to 25 
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indicate that, yes, it is able to do that. 1 

  What's the impact on the joint if it fails? 2 

In the big picture, it seems no different than a 3 

partial meniscectomy with a certain degree of 4 

fuzziness. 5 

  DR. MABREY:  Thank you.  Dr. Propert? 6 

  DR. PROPERT:  No additional comments. 7 

  DR. MABREY:  Thank you.  Ms. Dalrymple? 8 

  MS. DALRYMPLE:  I don't have anything to 9 

add.  Thank you. 10 

  DR. MABREY:  Great.  And Dr. Spindell? 11 

  DR. SPINDELL:  The only other thing I would 12 

add is that part of the question says serves as a 13 

scaffold for tissue in-growth, and I think if I look 14 

at the data, it looks like it did serve that purpose, 15 

that there was tissue in-growth into the scaffold.  I 16 

think that was shown in the studies. 17 

  DR. MABREY:  Great.  Dr. Schultz, in 18 

regards to Question 1, the Panel generally believes 19 

that there is evidence of some soft tissue in-growth.  20 

However, it is not clear if the device is actually 21 

functioning like a meniscus.  However, failure of the 22 

device appears to be no different from a simple 23 

meniscal tear, and, therefore, the device does not 24 

appear to carry any additional harm or risk.  Is that 25 
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adequate for the FDA? 1 

  DR. SCHULTZ:  Thank you. 2 

  DR. MABREY:  Thank you.  Question 2? 3 

  DR. JEAN:  Discuss any issues related to 4 

fostering the growth of tissue by the ReGen device in 5 

the knee as compared to issues relating to fostering 6 

the growth of tissue by the referenced predicate 7 

devices in the parts of the body for which they were 8 

indicated.  Please consider the following: 9 

  Histologic and clinical description of new 10 

tissue. 11 

  Effectiveness of the devices in achieving 12 

their labeled indications. 13 

  Risks associated with use of the devices 14 

for their labeled indications. 15 

  And timeline for tissue in-growth. 16 

  DR. MABREY:  Dr. Kadrmas, I'll start with 17 

you this time. 18 

  MAJ KADRMAS:  Yeah, I think based on some 19 

of the histology we saw and what we saw in our 20 

orthopedic packets, I think the implant did foster 21 

growth of tissue with the ReGen device.  It's similar 22 

to other predicate devices.  The tissue, like we say, 23 

based on the forces it sees in the part of the body 24 

it's in, is going to form different types of tissue, 25 
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different makeup of the tissue, fibrocartilaginous 1 

tissue that's within the body.  I did think that 2 

fostered that.  We saw the in-growth as well as the 3 

histology in the biopsy samples.   4 

  So in that regard, for it's labeled 5 

indications, it served a scaffold for tissue in-6 

growth and -- repair.  I think it met those 7 

indications.   8 

  I think there is minimal risk with the use 9 

of the device for the labeled indications.  Again, 10 

like we talked about with the last question, if it 11 

fails, they end up with a simple meniscectomy or 12 

partial meniscectomy and are generally no worse off 13 

than they would be without the ReGen device. 14 

  The timeline for tissue in-growth, we saw 15 

the histology of three to six months and the weakness 16 

between eight and twelve weeks, which is fairly 17 

standard I think.  So based on these issues, I think 18 

it met its labeled indications. 19 

  DR. MABREY:  Thank you.  Dr. Potter? 20 

  DR. POTTER:  I think we saw good histologic 21 

evidence of lack of inflammatory infiltrate.  We have 22 

to remember that the histology is limited to a single 23 

punch biopsy and it's not a global assessment of the 24 

knee.   25 
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  As I previously stated, I do have concerns 1 

about the assessment of tissue regeneration based on 2 

its subjective analysis and to some extent based on 3 

bias of the operative surgeon performing a second-4 

look arthroscopy.   5 

  I think it's important to recognize that, 6 

to a large extent, based on the ability to see some 7 

tissue in-growth and a lack of any serious 8 

immunologic effect, that they did achieve their 9 

labeled indications.   10 

  I think as we potentially move forward, 11 

it's important to recognize that the loads placed 12 

upon the scaffold will vary tremendously based on the 13 

patient that it's indicated for.  And that's an 14 

important point in terms of what are the recommended 15 

inclusion/exclusion criteria for use of such a 16 

device, based on the contact pressures and its 17 

success clinically and also biologically. 18 

  DR. MABREY:  Thank you.   19 

  DR. ENDRES:  I think in terms of the device 20 

fostering the growth of tissue as compared to the 21 

referenced predicate devices, it's very similar.  In 22 

terms of the histologic and clinical description of 23 

the new tissue, it appears to be appropriate.  I 24 

think it'd be outstanding if the new tissue 25 
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functioned like the normal meniscus, but I don't 1 

think it's fair to expect that.  2 

  In terms of the effectiveness of the device 3 

in achieving its labeled indication, I do think it 4 

has shown that in terms of the ability to foster new 5 

tissue.  As I stated earlier, when you compare the 6 

effectiveness to the predicate devices, specifically 7 

the patches used for rotator cuff surgery, I think 8 

the bar is actually very low.  There has been no 9 

evidence, to my knowledge, that the mesh devices in 10 

shoulder surgery have been shown to be particularly 11 

effective.  So, in that regard, it's at least as 12 

equivalent, if not better. 13 

  I think, again, the risks of the device 14 

seem to be low.  The biggest risk I would be 15 

concerned about would be an infection in the knee, 16 

and I think there was only one case of that. 17 

  And I think the timeline for tissue in-18 

growth is appropriate. 19 

  DR. MABREY:  Thank you.  Dr. Kelly? 20 

  DR. KELLY:  Just addressing the questions 21 

in order, I think that the histological, clinical 22 

description of the new tissue is at least 23 

substantially equivalent.  It's a more of a kindler, 24 

gentler, I think, tissue substrate, although it's not 25 



223 
 

Free State Reporting, Inc. 
1378 Cape Saint Claire Road 

Annapolis, MD 21409 
(410) 974-0947 

 

 

 
normal tissue it's regenerating. 1 

  And the effectiveness of achieving the 2 

labeled indications, if the indications are truly for 3 

repair and reinforcement, I think it indeed does do 4 

that because that sort of connotes a scar or some 5 

sort of mending tissue, which, again, is not normal. 6 

  The risks, I think, are really more with 7 

the application than the device itself, pain, 8 

effusion, and so forth.  So I think the inherent 9 

risks of the device alone itself are minimal.   10 

  And I have no comment on the tissue 11 

timeline because there really is no data, there's no 12 

dose response or any kind of time sequence data 13 

available. 14 

  DR. MABREY:  Dr. Kragh? 15 

  COL KRAGH:  I think that all these four 16 

bullets were addressed as best we could, and I see no 17 

outstanding issues. 18 

  DR. MABREY:  Thank you.  Dr. Propert? 19 

  DR. PROPERT:  I do want to comment on the 20 

effectiveness data at some point.  Is that going to 21 

be in a later bullet?  Are we still limiting ourself 22 

to fostering the growth? 23 

  DR. MABREY:  Are we still what? 24 

  DR. PROPERT:  Is this question limited to 25 
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fostering the growth of tissue?  I do want to make a 1 

comment about some of the other clinical 2 

effectiveness data.  I wasn't sure where in the list 3 

that would come up. 4 

  DR. MABREY:  We're going to address that in 5 

Question 4. 6 

  DR. PROPERT:  Okay.  Then no additional 7 

comments on this. 8 

  DR. MABREY:  All right.  Thank you.  9 

Ms. Dalrymple? 10 

  MS. DALRYMPLE:  My only question concerning 11 

this, and it's probably because I don't have the 12 

knowledge that the surgeons do but on the FDA Slide 13 

15, it says the rehabilitation protocol, and I had 14 

asked about that before, about the difference between 15 

the control group being two to three weeks 16 

rehabilitation versus the six months.  And I've heard 17 

several times that that's to be expected.  But I'm 18 

wondering why is it to be expected?  Is it because it 19 

was an implant versus something else because I'm 20 

wondering as far as the patients themselves.  Why 21 

would they opt for this procedure versus just the 22 

control group procedure if they know that the 23 

rehabilitation time is going to be long and we don't 24 

have any data to show that five years out there is 25 
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going to be a real potential benefit to them. 1 

  DR. MABREY:  Well, maybe one of our sports 2 

medicine experts who routinely repairs menisci can 3 

tell us why someone would volunteer to have 4 

restricted weight-bearing for six to eight to twelve 5 

weeks in the hopes of -- 6 

  MAJ KADRMAS:  I think any time we repair 7 

something be it with the ReGen CS device or meniscal 8 

repair, we limit their weight-bearing in an attempt  9 

to -- just what the sutures do is they provide 10 

opposition for the tissue so they can heal.  So you 11 

have to give that tissue a chance to heal.  With a 12 

partial meniscectomy, there is nothing that needs to 13 

heal, so they can get back to their activity quicker. 14 

  Now, when you ask about why would someone 15 

opt for something when there is no great proof that 16 

it's going to be any benefit, some people don't.  But 17 

I think that's the risks and benefits you present to 18 

the patient.  And if athletes say, "I just want to 19 

get back in and start playing again," then they'll 20 

opt to undergo the meniscectomy.  Others, if they 21 

think there is a chance that you will be able to 22 

preserve some meniscus, even though we don't have 23 

proof that it'll have a long-term benefit to them, 24 

will opt to limit their activity in the hope that 25 
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that will give them benefit down the line.  We may 1 

have some data support that later on. 2 

  But I think those are -- you give the 3 

patient the options and the risks and benefits of 4 

each and let them choose as long as they know and 5 

accept the longer rehab.  But that's the difference 6 

in the rehab.  You're allowing tissue to heal versus 7 

one you don't have to allow anything to heal and you 8 

can get them -- 9 

  MS. DALRYMPLE:  Okay.  Thank you. 10 

  DR. ENDRES:  I think another thing to keep 11 

in mind is that there is -- I don't think there is a 12 

gold standard for rehabilitation after meniscus 13 

repair.  I think probably each one of us on the Panel 14 

who does meniscus repairs rehabs our patients 15 

differently.  And I expect that would be the case 16 

potentially for this device as well.  For example, 17 

after a meniscus repair, I may allow a patient to 18 

weight-bear immediately in extension in a brace.  So 19 

they aren't necessarily going to be non-weight-20 

bearing for six weeks.  It may differ among different 21 

surgeons. 22 

  MS. DALRYMPLE:  Thank you. 23 

  DR. MABREY:  Thank you.  Dr. Spindell? 24 

  DR. SPINDELL:  Yeah, my only comment is 25 
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sort on that same line is that in the study that 1 

compared partial meniscectomy, partial and this 2 

implant of this surgical mesh, they're different 3 

procedures, right?  There is one -- one has a lot 4 

more activity involved, and, potentially, when you 5 

look at the -- that's why it's so hard for us to look 6 

at the adverse events rates because I'm not sure that 7 

they're comparable surgeries, which is -- would also 8 

explain why there's a different rehab.  I mean, 9 

potentially, and I'll ask the orthopedic surgeons, 10 

would the more appropriate comparison be to a 11 

meniscal repair as far as timeline, time for rehab, 12 

et cetera, and not partial meniscectomy? 13 

  COL KRAGH:  I think in the study it was 14 

irreparable, so for the study purpose, I think it's a 15 

moot question, but for the intellectual question is a 16 

good one and I think appropriate, and I think that 17 

the science of meniscal repair has more complications 18 

than partial meniscectomy.  So I think is what your 19 

gut feeling was to ask the question.  I mean, 20 

obviously, if there was a predicate device that they 21 

had compared it to, that would be the most 22 

interesting, but, of course, that's just fantasy.  23 

But, yes, I agree. 24 

  DR. MABREY:  Okay.  Dr. Schultz, with 25 
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regards to Question 2 --  1 

  UNIDENTIFIED SPEAKER:  -- Dr. Shawen? 2 

  DR. MABREY:  I'm sorry.  I started off --  3 

  LTC SHAWEN:  That's all right.  I don't 4 

have any significant comments other than I am 5 

surprised at how much of the histologic tissue 6 

actually came to look like meniscus at that time 7 

point.  And I would also say that for the labeled 8 

indications, I think the effectiveness is met.  The 9 

risks involved, again, are low, and then I am 10 

actually a little bit surprised at how quickly the 11 

in-growth is given that this is a collagen scaffold 12 

and not autogeneic tissue. 13 

  DR. MABREY:  Thank you.  Dr. Schultz, with 14 

regards to Question 2, the Panel generally believes 15 

that the device does foster in-growth similar to its 16 

predicate devices, that there does appear to be a 17 

lack of inflammation, it seems to meet its 18 

indications, and the risks associated with the use of 19 

the device seem to be minimal.  With regards to the 20 

timeline, it appears to be appropriate when compared 21 

to other orthopedic procedures of similar nature.  22 

The Panel has some concerns about tissue regeneration 23 

and also about the varying loads that the device will 24 

see depending upon the individual into which it is 25 
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implanted.  Is this adequate for the FDA?  1 

  DR. SCHULTZ:  Thank you. 2 

  DR. MABREY:  Thank you.  Question 3? 3 

  DR. JEAN:  Please discuss any clinical 4 

issues related to use of the ReGen device in the knee 5 

as compared to use of the referenced predicate 6 

devices for their cleared indications. 7 

  DR. MABREY:  I'll start with you, 8 

Dr. Potter. 9 

  DR. POTTER:  I think this Panel was placed 10 

with, or faced with, very differing interpretations 11 

of the clinical data on both sides.  I think most of 12 

us can glean just based on reading the JBJS article 13 

that there was an improvement in function in the 14 

chronic group.  There was no discernible difference 15 

in the acute setting in pain scores.  I think one 16 

thing that we need to keep in mind on the clinical 17 

front is that there is no other option for these 18 

patients and that indeed comparing meniscal, 19 

essentially a meniscal scaffold to a meniscal repair 20 

are apples and oranges, both in terms of rehab that 21 

was brought up, but also what we expect in terms of 22 

patient function in the perioperative period. 23 

  If we compared this to what is available, 24 

which is meniscal transplantation, which is a heavy 25 
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hit to knee with bone plugs put in, slots put in, we 1 

might expect very disparate type of pain and function 2 

scores compared to the scaffold, but we don't have 3 

those data to review. 4 

  So I think part of it we have to interpret 5 

based on the fact that we can't compare them as equal 6 

groups.  They're very different groups, and we have 7 

to take away from it -- essentially, what we get is 8 

that the chronic group had improvement in function 9 

but little difference in pain scores. 10 

  DR. MABREY:  Dr. Endres? 11 

  DR. ENDRES:  I think a couple comments.  I 12 

think in terms of this device as with any procedure, 13 

there is no substitute for clinical judgment.  I 14 

think the Sponsor would agree that this device is not 15 

appropriate for every single patient who has a 16 

meniscal.  And, clearly, clinicians need to use their 17 

judgment when discussing the use of this product.  18 

And, for example, I may choose not to offer it to an 19 

older patient and reserve it for a younger patient  20 

to -- a young patient with a subtotal meniscectomy, 21 

that's a very challenging, difficult problem.  And, 22 

as Dr. Potter said, there really is no real good 23 

solution right now for that.  And this offers 24 

potentially an alternative treatment to a meniscal 25 
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allograft, which has mixed results at best.  And, 1 

clearly, you would have a very frank discussion of 2 

the risks and potential benefits of this device with 3 

the patient before you would ever choose to do it. 4 

  I think the second comment is when you look 5 

at the potential benefits of this device, I break 6 

them up into short-term and long-term.  In terms of 7 

long-term benefits, I think the ideal goal is 8 

delaying or preventing osteoarthrosis of the knee, 9 

which has become a significant public health burden 10 

in this country and probably will increase as the 11 

population ages.  I don't think we have any evidence 12 

available to us now that this device serves that 13 

goal.  But the potential is there.  I think we need 14 

to follow these patients out longer.  But in terms of 15 

short-term goals, I think that's why a lot of us do 16 

this surgery is for pain relief and improving quality 17 

of life, which is restoring function.  And I think 18 

those end results cannot be understated.  I think 19 

those are very important to patients.  And I do think 20 

although the data is somewhat limited, there is some 21 

data that shows potentially improved function in 22 

these patients, and I think that's potentially very 23 

important. 24 

  DR. MABREY:  Thank you.  Dr. Kelly? 25 
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  DR. KELLY:  I think clinically, this 1 

product alone offers great promise, alone it is safe.  2 

The applications I think, though, are concerning in 3 

that what I don't want to see happen is some 4 

journeyman arthroscopist say, well, I can help you, 5 

ma'am or sir, and do a very, very sort of morbidity-6 

associated elaborate repair.   7 

  But I have to say that just thinking out of 8 

the box here, anything that increases surface area is 9 

probably good for the knee even though it's not 10 

perfect tissue.  We know that the contact stresses in 11 

that compartment are probably going to be less.  And 12 

I actually received this epiphany that if you look at 13 

the allograft data, up to 40 percent of some 14 

allografts have resorbed short term.   15 

  So the fact that we haven't seen that here 16 

I think is a very good thing.  And in this generation 17 

of growth factors, and so forth, this may be a 18 

substrate that could be used in conjunction with 19 

other elements.  But my concern is the application, 20 

that the bar is lowered, and that we could cause more 21 

damage to a knee than we could help. 22 

  DR. MABREY:  Thank you.  Dr. Kragh? 23 

  COL KRAGH:  I think regarding its relation 24 

to predicate devices for other body parts, obviously, 25 
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we can only really speculate on that direct Question 1 

Number 3.  But I think I am generally impressed with 2 

what we've been given and, you know, knowing the 3 

realistic ambiguities, I think we've tried to address 4 

them as best we can. 5 

  DR. MABREY:  Thank you.  Dr. Propert? 6 

  DR. PROPERT:  Nothing more just yet. 7 

  DR. MABREY:  Ms. Dalrymple? 8 

  MS. DALRYMPLE:  Yeah, I don't have 9 

anything.  Thank you. 10 

  DR. MABREY:  Dr. Spindell? 11 

  DR. SPINDELL:  No comment, nothing. 12 

  DR. MABREY:  Thank you.  Dr. Shawen? 13 

  UNIDENTIFIED SPEAKER:  Thank you -- oh, 14 

sorry. 15 

  LTC SHAWEN:  I actually have fewer concerns 16 

with this device when I compare it to the predicate 17 

devices being compared given that the SIS graft is 18 

shown to be very pro-inflammatory and very possibly 19 

detrimental in its treatment in the shoulder.  And 20 

I'm very encouraged, actually, by the lengths that 21 

this device has been studied to show that this 22 

inflammation did not occur, that we don't have an 23 

immune response. 24 

  DR. MABREY:  Thank you.  Dr. Kadrmas? 25 
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  MAJ KADRMAS:  I think most of the issues 1 

have been similarly raised.  I think clinical issues 2 

compared to predicate devices, I think they have 3 

shown adequately that it has provided some tissue 4 

within the knee.  Whether that functions like 5 

meniscal tissue is doubtful, but, you know, like we 6 

talked about earlier, meniscal repairs probably don't 7 

function as a normal meniscus following healing of 8 

the repair.  I think they did a good job.   9 

  It is a bridging, or another option, like 10 

Dr. Potter alluded to.  Right now, partial 11 

meniscectomy leaves them with no meniscus, and you 12 

simply wait on a meniscal transplant, which is a 13 

morbid procedure in the young, active population.  So 14 

another tool in your toolbox, when used 15 

appropriately, I think is a good option if it's not 16 

going to do any harm, which I think this is not. 17 

  DR. MABREY:  Dr. Schultz, with regards to 18 

Question 3, the Panel generally believes that for 19 

this particular clinical problem that patients really 20 

have no other choice except for partial resection 21 

versus partial repair, and, therefore, it is 22 

difficult to compare it with other techniques.  23 

Clinically, it appears to offer some promise.  The 24 

Panel does have some concerns about the device being 25 
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offered to inappropriate patients and for 1 

inappropriate indications.  And the Panel and, I, 2 

too, can see this being promulgated as the next 3 

latest and greatest thing.  And every corner 4 

arthroscopist may be offering it to anyone that walks 5 

in the door.  That was just my editorial comment.  6 

Now, is this adequate? 7 

  DR. SCHULTZ:  Well, let me ask a question.  8 

I mean, you've raised the concern.  Do you have any 9 

suggestions in terms of how to prevent that from 10 

happening? 11 

  DR. MABREY:  Suggestions for? 12 

  DR. SCHULTZ:  Well, I think several of you 13 

have raised concerns about overuse and about the need 14 

for appropriate skill in judging who should get this 15 

and who shouldn't and appropriate skill in making 16 

sure that it's implanted properly.  Do you have any 17 

suggestions for the Agency in terms of how that might 18 

be done? 19 

  DR. KELLY:  The first thing that comes to 20 

mind would be there's a certain shoulder implant 21 

that's only allowable if you attend a certain course, 22 

and there has to be some qualifiers that the product 23 

insert should mention, you know, skilled 24 

arthroscopists that are well-versed in meniscus 25 
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repair techniques.  And I would offer that maybe a 1 

course could be offered that would be at least a 2 

fulfillment to be able to even use it. 3 

  DR. MABREY:  I would just add that if this 4 

were a PMA, this is the part where we start adding 5 

all the amendments for the Sponsor.  So chime right 6 

in. 7 

  COL KRAGH:  If I recall, the Sponsor group 8 

addressed this issue to a limited degree when they 9 

were talking about bringing surgeons to training and 10 

doing it in a cadaver and apparently had great 11 

results on the first try, implying that the learning 12 

curve, essentially, was zero in people that were 13 

apparently surgeon researchers interested in this.  14 

So that's obviously an extremely small subgroup, but 15 

it's hard for me to say how hard this procedure would 16 

be having never done it, per se.  It does seem to be 17 

technically demanding on its first go-round, but it's 18 

hard for me to comment any further without 19 

speculating. 20 

  DR. MABREY:  I think from my own personal 21 

experience, having been on the Panel that approved 22 

the Birmingham Hip and having introduced the 23 

suggestion that there be extensive clinical training 24 

for surgeons attempting to implant the Birmingham 25 
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Hip, that held for about six months or so after the 1 

implant was introduced.  And then, after that, 2 

literally every orthopedic surgeon in the city was 3 

putting in Birmingham hips whether correct or 4 

incorrect.  So my concern would be if this device is 5 

offered that there be some type of training program 6 

offered and some evaluation of skills because it does 7 

appear to be somewhat technique-dependent. 8 

  DR. SCHULTZ:  Thank you. 9 

  DR. MABREY:  I haven't had a chance to let 10 

the rest of the Panel respond to that.  Okay.  So I 11 

think the sense of the Panel members is that some 12 

type of training, some type of evaluation be offered 13 

for this whether it's cadaver lab or a wet lab or 14 

even surgical visitation, that that be considered as 15 

part of the approval.  This is just a response to 16 

your question, of course.  All right.  Are we ready 17 

for -- is that adequate?  18 

  DR. SCHULTZ:  It is, thank you. 19 

  DR. MABREY:  All right.   20 

  DR. JEAN:  Considering the data provided by 21 

ReGen on the collagen scaffold device, the nature of 22 

the indication for the reinforcement and repair of 23 

chronic soft tissue injuries and your own experience, 24 

do you believe that ReGen has demonstrated that the 25 
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collagen scaffold device is at least as safe and 1 

effective as the predicate devices? 2 

  DR. MABREY:  Dr. Endres, I'll start with 3 

you. 4 

  DR. ENDRES:  I do. 5 

  DR. MABREY:  Yes? 6 

  DR. KELLY:  I'd like to qualify it by 7 

saying I'm not crazy about the predicates, but, yes, 8 

indeed, it is at least as substantially equivalent. 9 

  DR. MABREY:  Dr. Kragh? 10 

  COL KRAGH:  Given what we've got, yes. 11 

  DR. MABREY:  Okay.  Dr. Propert? 12 

  DR. PROPERT:  I'm going to have to put this 13 

here because I don't know where else to put it.  I 14 

just wanted to comment on the safety and 15 

effectiveness in the context of evaluating those 16 

clinical results from the trial just to say -- and 17 

I'm not going to discuss the safety because I don't 18 

feel qualified to discuss the issues there.  But in 19 

terms of the efficacy, I feel like there isn't 20 

adequate data or the data isn't adequately presented 21 

in order for me to address that; specifically because 22 

issues of missing data and changes in follow-up are 23 

not adequately addressed, and I really don't feel 24 

like I can assess the effectiveness data.    25 
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  And I specifically want to highlight the 1 

reoperations data.  And I can't address what should 2 

be considered a reoperation.  I don't have the tools 3 

for that.  But I can say it makes me very nervous 4 

when two different fairly competent groups come up 5 

with such opposite answers.  It makes me wonder if 6 

the data is sufficient. 7 

  DR. MABREY:  Thank you.  Ms. Dalrymple? 8 

  MS. DALRYMPLE:  I don't really have 9 

anything to add about the safety. 10 

  DR. MABREY:  Okay.   11 

  DR. SPINDELL:  I'm not a surgeon, so I 12 

don't have any experience to go on. 13 

  DR. MABREY:  Dr. Shawen? 14 

  LTC SHAWEN:  Yeah, I think I already 15 

answered that.  Yes. 16 

  DR. MABREY:  Okay.  Dr. Kadrmas? 17 

  MAJ KADRMAS:  Yes. 18 

  DR. MABREY:  And Dr. Potter? 19 

  DR. POTTER:  Safety, yes.  I have some 20 

questions about effectiveness because there is no 21 

real true predicate device that's similar that we 22 

have available to evaluate, but what we have is 23 

limited.  But safety, yes. 24 

  DR. MABREY:  Thank you.  And Dr. Schultz, 25 
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it is the -- with regards to Question 4 on safety and 1 

efficacy, the Panel generally believes that the 2 

device is safe and that its effectiveness may remain 3 

to be seen.  There does seem to be some holes in the 4 

data with regards to efficacy, but there does not 5 

appear to be any outright problems with the device.  6 

Is that adequate for FDA? 7 

  DR. SCHULTZ:  Well, I think, you know, I 8 

guess I'd like to hear more specifically CS device is 9 

at least as safe and effective as predicate devices.  10 

So, again, the way you said that, I think I would 11 

like to --  12 

  DR. MABREY:  Well, I think I'm also trying 13 

to reflect that we're having trouble with comparing 14 

this with predicate devices because they really 15 

aren't used in the same way -- 16 

  DR. SCHULTZ:  Are different, right. 17 

  DR. MABREY:  But as far as one can make 18 

those comparisons, I think it's the sense of the 19 

Panel that, yes, it is as safe and effective -- 20 

  DR. SCHULTZ:  Thank you. 21 

  DR. JEAN:  Please comment on an indication 22 

of the device for the reinforcement and repair of 23 

acute soft tissue injuries. 24 

  DR. MABREY:  Let's start with Dr. Kelly 25 
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this time. 1 

  DR. KELLY:  I think from the data 2 

presented, we can say that it is -- reasonable 3 

indication would be acute or chronic loss of meniscal 4 

tissue, which is at least 60 percent or greater. 5 

  DR. MABREY:  Okay.  Dr. Kragh? 6 

  COL KRAGH:  Given what we got, I think it's 7 

adequate.  I think that those that have an acute 8 

injury have the most potential benefit given what we 9 

understand about the disease process. 10 

  DR. MABREY:  Thank you.  Dr. Propert? 11 

  DR. PROPERT:  No comment. 12 

  DR. MABREY:  Ms. Dalrymple? 13 

  MS. DALRYMPLE:  I'm not quite sure if this 14 

is the right place to include this, but, before, we 15 

had talked about the explants that had occurred, and 16 

the FDA person told us that it had occurred because 17 

they first were on a treadmill and then they had to 18 

have the explant done, and then the next time was 19 

because they were doing I think cycling or something.  20 

So I guess my question would be about the compliance 21 

of the patients and whether or not they're willing 22 

to, you know, go through this process in order to -- 23 

does -- okay.  You're smiling, so I'm not sure. 24 

  DR. MABREY:  Being a surgeon and having to 25 
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deal with compliant and non-compliant patients, as 1 

you bring that up, it would be wonderful if every 2 

patient we had did exactly as we told them to do.  3 

But if that were a requirement to get any type of 4 

approval from the FDA, then there would be no devices 5 

on the market ever. 6 

  (Laughter.) 7 

  DR. MABREY:  So I think compliance of the 8 

patient is an important factor.  And that goes into 9 

one of the points that was brought up earlier and 10 

that is patient selection.  You have to find someone 11 

who is both motivated but will listen to instruction 12 

as well, and especially, and we have a lot of sports 13 

medicine docs here, being highly motivated doesn't 14 

necessarily mean that your patient is going to listen 15 

to your instructions.  They want to get back and run 16 

and play football or do whatever they're doing.  So 17 

I'm not sure that patient compliance is an issue as 18 

much as patient selection. 19 

  MS. DALRYMPLE:  Um-hum.  Well, that was the 20 

second part of my comment is maybe initial warnings 21 

to the patient as far as what their physical activity 22 

was before injury versus whether or not they're able 23 

to have that six-month window there, and then just 24 

the patient population.  My other concern is if 25 
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they're very elderly, then possibly, you know, they 1 

wouldn't be a good candidate either because they 2 

would need to maintain mobility.  So -- 3 

  DR. MABREY:  If they're very elderly, then 4 

they usually come to me. 5 

  (Laughter.) 6 

  DR. MABREY:  Sorry about that.  7 

Dr. Spindell? 8 

  DR. SPINDELL:  No comment. 9 

  DR. MABREY:  Okay.  Dr. Shawen? 10 

  LTC SHAWEN:  As far as an acute injury, 11 

given that there is a paucity of data, long-term data 12 

saying that this is going to be good or bad, I have a 13 

problem saying that that would be a primary 14 

indication. 15 

  DR. MABREY:  I'm sorry, you said you do or 16 

don't? 17 

  LTC SHAWEN:  I do have a problem that that 18 

would be a primary indication for acute injury given 19 

that there is a paucity of long-term data. 20 

  DR. MABREY:  Okay.  Dr. Kadrmas? 21 

  MAJ KADRMAS:  I think based on the data and 22 

the risks involved, I do think that the ReGen CS 23 

device should be indicated for repair of acute 24 

injuries.  I don't see a big downside to that.  And 25 
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making a patient wait until they've had one, two, 1 

maybe three surgeries before they're a candidate I 2 

don't think is completely appropriate either. 3 

  DR. MABREY:  Okay.  Dr. Potter? 4 

  DR. POTTER:  I agree.  I think that we need 5 

some means by which to deal with the patient that 6 

unfortunately has a subtotaled meniscectomy, and we 7 

can't just wait for them to develop osteoarthritis.  8 

That being said, my concern on the chronic side is 9 

that the indication has to be very carefully 10 

controlled, that in addition to the patient, the 11 

surgical learning curve, you have to think about the 12 

biologic environment that this implant is being put 13 

into.  And, specifically, in your initial exclusion 14 

criteria, you excluded Grade 4 lesions.  But if you 15 

have diffuse Grade 3, the contact pressure is already 16 

extraordinarily high in the knee.   17 

  So my sense is that you have to be very 18 

careful about indications with regards to the degree 19 

of osteoarthritis in the knee, that any patient, for 20 

example, that has any kind of pre-existing adverse 21 

synovial response, and that doesn't necessarily mean 22 

RA, that can mean an OA patient with synovitis, 23 

that's a toxic biologic environment for this type of 24 

a device.  25 
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  So I think, yes, acute and chronic 1 

indicated but with strong caution given the surgical 2 

community and their predilection for new devices and 3 

putting it in every environment.  I think we have to 4 

be very careful about selection. 5 

  DR. MABREY:  Thank you.  Dr. Endres? 6 

  DR. ENDRES:  I think the indications for 7 

using it in an acute scenario should be extremely 8 

narrow.  I don't think there is any evidence to  9 

show -- it's essentially implying that this should be 10 

performed prophylactically because you're expecting 11 

the patient to develop symptoms.  And although a 12 

large number of patients do go on to develop 13 

symptoms, not all of them do, and there is certainly 14 

no evidence, for example, that doing a meniscal 15 

allograft prophylactically is indicated at all.  But 16 

I do think in the setting of a young patient who has 17 

for whatever reason a subtotal meniscectomy and 18 

especially if they have any mal-alignment of the 19 

lower extremity, I would consider that, but that 20 

would essentially be the only indication. 21 

  DR. MABREY:  Thank you.  Yes? 22 

  DR. KELLY:  One comment that came to mind 23 

is that if you look at the lateral meniscectomy data, 24 

it turns out that older patients do far worse.  If 25 
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you take out a lateral meniscus in a middle-aged 1 

person, they go down the hill very rapidly, and it's 2 

been, I think, clearly shown the young patients 3 

actually do okay for several years.  So I think that 4 

when we consider this product we should not consider 5 

age so much as a factor.  I think it may, as Hollis 6 

said earlier, sometimes that's all you can give them.  7 

So if a middle-aged person loses their lateral 8 

meniscus, this actually may potentially slow down 9 

that better than an acute, younger. 10 

  DR. MABREY:  Yes, Dr. Shawen? 11 

  LTC SHAWEN:  May I comment.  One of the 12 

things, what if you have a surgeon out there that 13 

this small meniscal tear -- now they're going to take 14 

out a huge area of this meniscus in order to put in 15 

this implant.  I think that that would have to be 16 

qualified.  If this were to be considered for an 17 

acute type of thing, you definitely would have to 18 

have specific qualifications, and I think that 19 

Dr. Kadrmas and Dr. Endres kind of alluded to that. 20 

  DR. KELLY:  I think -- absolutely correct.  21 

In fact, I mention I published a study years ago 22 

looking at just mulberry knots causing chondrosis.  I 23 

mean, everything we do has morbidity.  So you have to 24 

have very, very, you know, limited indications, and 25 
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most important of all, in the right hands.  This is 1 

not to be the Holy Grail for meniscal surgery.  Then 2 

it'll be abused. 3 

  DR. MABREY:  Any other comments from the 4 

Panel? 5 

  (No response.)  6 

  DR. MABREY:  Dr. Schultz, with regards to 7 

Question 5, the Panel generally believes that there 8 

is an indication for the device in the repair of 9 

acute soft tissue injuries.  However, that feeling is 10 

not unanimous.  There is also a very strong concern 11 

throughout the Panel with regards to patient 12 

selection, with patient compliance, and specific 13 

qualifiers for the operation.  Is that adequate for 14 

the FDA?  15 

  DR. SCHULTZ:  Thank you, yes.  I would say 16 

that I -- we may come back to some of you or all of 17 

you for some additional assistance in helping us to 18 

further guide us towards some of what you're calling 19 

qualifications and a little bit of assistance in that 20 

regard, but I don't think we need to do that today.  21 

Thank you. 22 

  DR. MABREY:  Well, at this point, I would 23 

like to thank everyone on the FDA Panel, especially 24 

our three military members, point out that it's Army 25 
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two to one over Air Force -- 1 

  (Laughter.) 2 

  DR. MABREY:  Three to one if you count me.  3 

And, again, thank you for taking your time out for 4 

this very special Panel meeting on extremely short 5 

notice in some cases.   6 

  Dr. Schultz, do you have anything to add? 7 

  DR. SCHULTZ:  I don't except to add my 8 

sincere and overwhelming thanks to all of you for, 9 

again, doing this on short notice, and thank you for 10 

what I think was a very, very high-level and 11 

thoughtful discussion of all the issues and for 12 

providing your input to the FDA and to the American 13 

public.  Thank you very much. 14 

  DR. MABREY:  We've now provided the FDA 15 

with our responses to their questions related to the 16 

ReGen Collagen Scaffold.  The November 14, 2008 17 

meeting of the Orthopedic and Rehabilitation Devices 18 

Panel is now adjourned.  Thank you all.   19 

  (Whereupon, at 3:03 p.m., the meeting was 20 

concluded.) 21 

 22 

 23 

 24 

 25 
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